* 


( 


dm 


observations 

5^  \ 

OH  THE 

STRUCTURE  and  OECONOMY 

OF 


WHALES. 


t  . 

i  n  - 

By  JOHN  HUNTER,  Efq.  F.  R.S. 


From,  the  Philosophical  Transactions, 


OBSERVATIONS,  kc. 


Read  at  the  ROYAL  SOCIETY,  June  28,  1787. 

THE  animals  which  inhabit  the  fea  are  much  lefs 
known  to  us  than  thofe  found  upon  land;  and  the 
ceconomy  of  thofe  with  which  we  are  beft  acquainted  is 
much  lefs  underflood :  we  are,  therefore,  too  often  obliged  to 
reafon  from  analogy  where  information  fails ;  which  muff 
probably  ever  continue  to  be  the  cafe,  from  our  unfitnefs  to 
purfue  our  refearches  in  the  unfathomable  waters. 

This  unfitnels  does  not  arife  from  that  part  of  our  ceconomy 
on  which  life  and  fimAinnc  depend ;  for  the  frihe  of  ani¬ 
mals  which  is  to  be  the  fubjed  of  this  Paper,  has,  in  that 
refpeft,  the  fame  oeconomy  as  man,  but  from  a  difference  in 
the  mechanifm  by  which  our  progreffive  motion  is  produced. 

The  anatomy  of  the  larger  marine  animals,  when  they  are 
procured  in  a  proper  Rate,  can  be  as  well  afeertained  as  that  of 
any  others ;  dead  ftrudlure  being  readily  invefligated.  But  even 
fuch  opportunities  too  feldom  occur,  becaufe  thofe  animals  are 
only  to  be  found  in  diflant  feas,  which  no  one  explores  in  pur- 
fuit  of  natural  hiflory ;  neither  can  they  be  brought  to  us  alive 
from  thence,  which  prevents  our  receiving  their  bodies  in  a 
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flate  fit  for  diffeftion.  As  they  cannot  live  in  air,  we  are 
unable  to  procure  them  alive. 

Some  of  thefe  aquatic  animals  yielding  fubftances  which 
have  become  articles  of  traffic,  and  in  quantity  fufficient  to 
render  them  valuable  as  objects  of  profit,  are  fought  after  for 
that  purpofe  ;  but  gain  being  the  primary  view,  the  refearches 
of  the  Naturalifl  are  only  confidered  as  fecondary  points,  if 
confidered  at  all.  At  the  bed:,  our  opportunities  of  examining 
fuch  animals  do  not  often  occur  till  the  parts  are  in  fuch  a 
hate  as  to  defeat  the  purpofes  of  accurate  enquiry,  and  even 
thefe  occafions  are  fo  rare  as  to  prevent  our  being  able  to  fup- 
ply,  by  a  fecond  difFeftion,  what  was  deficient  in  a  firft.  The 
parts  of  fuch  animals  being  formed  on  fo  large  a  fcale,  is  ano¬ 
ther  caufe  which  prevents  any  great  degree  of  accuracy  in  their 
examination  ;  more  efpecially  when  it  is  confidered,  how  very 
inconvenient  for  accurate  diffections  are  barges,  open  fields, 
and  fuch  places  as  are  fit  to  receive  animals,  or  parts,  of  fuch 
vaft  bulk. 

As  the  opportunities  of  afcertaining  the  anatomical  hruc- 

ture  of  large  marine  animals  are  generally  accidental,  I  have 
availed  mylelf,  as.  muJi  ao  ^uilioie,  ot  an  mat  have  occurred  ; 

and,  anxious  to  get  more  extenfive  information,  engaged  a  Sur¬ 
geon,  at  a  confiderable  expence,  to  make  a  voyage  to  Greenland, 
in  one  of  the  fhips  employed  in  the  whale  fifhery,  and  fur- 
niffied  him  with  fuch  neceffaries  as  I  thought  might  be  requi- 
lite  for  examining  and  preferving  the  more  interefting  parts, 
and  with  inflrudtions  for  making  general  obfervations ;  but  the 
only  return  I  received  for  this  expence  was  a  piece  of  whale’s 
fkin,  with  fome  fmall  animals  flicking  upon  it.  From  the 
opportunities  which  1  have  had  of  examining  different  animals 
of  this  order,  I  have  gained  a  tolerably  accurate  idea  of  the 
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anatomical  ftru£lure  of  iome  genera,  and  fuch  a  knowledge  of 
the  ffru£lure  of  particular  parts  of  fome  others,  as  to  enable 
me  to  afcertain  the  principles  of  their  oeconomy. 

Thofe  which  I  have  had  opportunities  of  examining  were 
the  following  : 

Of  the  Delphinus  Phocsena,  or  Porpoife,  I  have  had  feve- 
ral,  both  male  and  female. 

Of  the  Grampus  I  have  had  two;  one  of  them  (Tab.  XVI.) 
twenty-four  feet  long,  the  belly  of  a  white  colour,  which  termi¬ 
nated  at  once,  the  lides  and  back  being  black  ;  the  other  (Tab. 
XV  II.)  about  eighteen  feet  long,  the  belly  white,  but  lefs  fo  than, 
in  the  former,  and  fhaded  oh  into  the  dark  colour  of  the  back. 

Of  the  Delphinus  Delphis,  or  Bottle  note  Whale  (Tab. 
XVIII.)  I  had  one  fent  to  me  by  Mr.  Jenner,  Surgeon,  at 
Berkeley.  It  was  about  eleven  feet  long.  I  have  alfo  had  one 
twenty-one  feet  long,  refembling  this  laft  in  the  (hape  of  the 
head,  but  of  a  different  genus,  having  only  two  teeth  in  the 
lower  jaw  (Tab.  XIX  )  ;  the  belly  was  white,  (haded  off  into 
the  dark  colour  of  the  back.  This  fpecies  is  defcribed  by 
Dale,  in  his  Antiquities  of  Harwich.  The  one  which  I 
examined  mnfl  have  heen  yrmiig;  for  I  have  n  fknll  of  the 
fame  kind,  nearly  three  times  as  large,  which  muff  have  be¬ 
longed  to  an  animal  thirty  or  forty  feet  long. 

Of  the  Balaana  roftrata  of  Fabricius,  I  had  one,  feven- 
teen  feet  long  (Tab.  XX.). 

The  Balaena  Myfficetus,  or  large  Whalebone  Whale,  the 
Phyfeter  Macrocephalus,  or  Spermaceti  Whale,  and  the  Mo* 
nodoti  Monoceros,  or  Narwhale,  have  alfo  fallen  under  my 
infpedtiou.  Some  of  thefe  I  have  had  opportunities  of  exa¬ 
mining  with  accuracy ;  while  others  I  have  only  examined  in 
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part,  the  animals  having  been  too  long  kept  before  I  procured 
them,  to  admit  of  more  than  a  very  fuperficial  infpe&ion. 

From  thefe  circumftances  it  will  be  readily  fuppofed,  that  an 
accurate  defcription  of  all  the  different  fpecies  is  not  to  be  ex¬ 
pelled  ;  but  having  acquired  a  general  knowledge  of  the  whole 
tribe,  from  the  different  fpecies  which  have  come  under  my 
examination,  I  have  been  enabled  to  form  a  tolerable  idea,  even 
of  parts  which  I  have  only  had  the  opportunity  of  feeing  in  a 
very  curfory  way. 

General  obfervation  would  lead  us  to  believe,  that  the  whole  of 
this  tribe  conftitutes  one  order  of  ..animals.  which  Naturalifts 
have  fubdivided  into  genera  and  fpecies  ;  but  a  deficiency  in  the 
knowledge  of  their  oeconomy  has  prevented  them  from  making 
thefe  divifions  with  fufficient  accuracy;  and  this  is  not  fur- 
prifing,  fmce  the  genera  and  fpecies  are  {till  in  fome  meafure 
undetermined  even  in  animals  with  which  we  are  better 
acquainted. 

The  animals  of  this  order  are  in  fize  the  largeft  known,  and 
probably,  therefore,  the  feweft  in  number  of  all  that  live  in 
Water.  Size,  I  believe,  in  thofe  animals  who  feed  upon  others, 

is  ill  ail  iiivcifc  proportion,  l-o  fbo  number  of"  the  fmnllor  •  but,  I 

believe,  this  tribe  varies  more  in  that  refpeft  than  any  we  know, 
viewing  it  from  the  Whalebone  Whale,  which  is  feventy  or 
eighty  feet  long,  to  the  Porpoife  that  is  five  or  fix :  however, 
if  they  differ  as  much  among  themfelves  as  the  Salmon  does 
from  the  Sprat,  there  is  not  that  comparative  difference  in  fize 
that  would  at  firfb  appear.  The  Whalebone  Whale  is,  I  be¬ 
lieve,  the  largeft ;  the  Spermaceti  Whale  the  next  in  fize  (the 
one  which  I  examined,  although  not  full  grown,  was  about 
fixty  feet  long)  ;  the  Grampus,  which  is  an  extenfive  genus,  is 
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probably  from  twenty  to  fifty  feet  long ;  under  this  denomi¬ 
nation  there  is  a  number  of  fpecies. 

From  my  want  of  knowledge  of  the  different  genera  of  this 
tribe  of  animals,  an  incorredhiefs  in  the  application  of  the 
anatomical  account  to  the  proper  genus  may  be  the  confe- 
quence ;  for  when  they  are  of  a  certain  fize,  they  are  brought 
to  us  as  Porpoifes  ;  when  larger,  they  are  called  Grampus,  or 
Fin-fifh.  A  tolerably  correct  anatomical  defcription  of  each 
lpecies,  with  an  accurate  Drawing  of  the  external  form, 
would  lead  us  to  a  knowledge  of  the  different  genera,  and 
the  fpecies  in  each  ;  and,  in  order  to  forward  fo  ufeful  a  work, 
I  propofe,  at  fome  future  period,  to  lay  before  the  Society 
defcriptions  and  drawings  of  thofe  which  have  come  under  my 
own  obfervation. 

From  fome  circumftances  in  their  digeftive  organs  we 
Ihould  be  led  to  fuppofe,  that  they  were  nearly  allied  to  each 
other ;  and  that  there  was  not  the  fame  variety,  in  this  refpedt, 
as  in  land  animals. 

In  the  defcription  of  this  order  of  animals,  I  fihall  always 
keep  in  view  their  analogy  to  land  animals,  and  to  fuch  as  occa- 
fionally  inhabit  the  water,  as  white  Bears,  Seals,  Manatees, 
&c.  with  the  differences  that  occur.  This  mode  of  referring 
them  to  other  animals,  better  known,  will  affifl:  the  mind  in 
underftanding  the  prefent  fubjedt.  It  is  not,  however,  intended  in 
this  Paper  to  give  a  particular  account  of  the  ifrudlure  of  all 
the  animals  of  this  order,  which  I  have  had  an  opportunity  of 
examining:  I  propofe,  at  prefent,  chiefly  to  confine  myfelf  to 
general  principles,  giving  the  great  outlines  as  far  as  I  am 
acquainted  with  them,  minutenefs  being  only  neceflary  in  the 
inveftigation  of  particular  parts. 
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In  my  account  I  (hall  pay  fome  attention  to  the  relations  of 
men  who  have  given  fads  without  knowing  their  caufes,  when¬ 
ever  I  find  that  fuch  fads  can  be  explained  upon  true  principles 
of  the  animal  oeconomy,  but  no  further. 

This  order  of  animals  has  nothing  peculiar  to  fiffi,  except 
living  in  the  fame  element,  and  being  endowed  with  the 
fame  powers  of  progreffive  motion  as  thofe  fiffi  that  are 
intended  to  move  with  a  confiderable  velocity :  for  I  be¬ 
lieve,  that  all  that  come  to  the  furface  of  the  water  (which 
this  order  of  animals  mull  do)  have  confiderable  progreffive 
motion  ;  and  this  reafoning  we  may  apply  to  birds  ;  for  thofe 
which  foar  very  high  have  the  greatefi:  progreffive  motion. 

Although  inhabitants  of  the  waters,  they  belong  to  the 
fame  clafs  as  quadrupeds,  breathing  air,  being  furniffied  with 
lungs,  and  all  the  other  parts  peculiar  to  the  oeconomy  of  that 
clafs,  and  having  warm  blood  ;  for  we  may  make  this  general 
remark,  that  in  the  different  daffies  of  animals  there  is  never 
any  mixture  of  thofe  parts  which  are  effential  to  life,  nor  im 
their  different  modes  of  fenfation. 

I  ffiall  divide  what  is  called  the  oeconomy  of  an  animal, 
firft,  into  thofe  parts  and  adions  which  refped  its  internal 
functions,  and  on  which  life  immediately  depends,  as  growth, 
wafle,  repair,  ffiifting  or  changing  of  parts,  &c.  the  organs 
of  refplration  and  fecretion,  in  which  we  may  include  the 
powers  of  propagating  the  fpecies. 

Secondly,  into  thofe  parts  and  adions  which  refped  external 
objeds,  and  which  are  varioufly  conftruded,  according  to 
the  kind  of  matter  with  which  they  are  to  be  conneded, 
whence  they  vary  more  than  thofe  of  the  firft  divifion. 
Thefe  are  the  parts  for  progreffive  motion,  the  organs  of  fenfe 
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and  the  organs  of  digeftion  ;  all  which  either  a<fl,  or  are  a<fled 
upon,  by  external  matter. 

This  variation  from  external  caufes  in  many  inflances  in¬ 
fluences  the  Ihape  of  the  whole,  or  particular  parts,  even 
giving  a  peculiar  form  to  fome  which  belong  to  the  firft  order 
of  adtions,  as  the  heart,  which  in  this  tribe,  in  the  Seal,  Otter, 
6c c.  is  flattened,  becaufe  the  cheft  is  flattened  for  the  purpofe 
of  fwimming.  The  contents  of  the  abdomen  are  not  only 
adapted  to  the  external  form ;  but  their  direction  in  the  cavity 
is,  in  fome  inflances,  regulated  by  it.  The  anterior  extremity,  or 
fin,  although  formed  of  diflindl  parts,  in  fome  degree  fimilar 
to  the  anterior  extremities  of  fome  quadrupeds,  being  com- 
pofed  of  fimilar  bones  placed  nearly  in  the  fame  manner,  yet 
are  fo  formed  and  arranged  as  to  fit  them  for  progreflive 
motion  in  the  water  only. 

The  external  form  of  this  order  of  animals  is  fuch  as 
fits  them  for  dividing  the  water  in  progreflive  motion,  and 
gives  them  power  to  produce  that  motion  in  the  fame  manner 

as  thofe  fifli  which  move  with  a  confiderable  velocity.  On 

♦ 

account  of  their  inhabiting  the  water,  their  external  form  is 
more  uniform  than  in  animals  of  the  fame  clafs  which  live 
upon  land,  the  furface  of  the  earth  on  which  the  progreflive 
motion  of  the  quadruped  is  to  be  performed  being  various  and 
irregular,  while  the  water  is  always  the  fame. 

The  form  of  the  head  or  anterior  part  of  this  order  of  animals 
is  commonly  a  cone,  or  an  inclined  plane,  except  in  the  Sperma¬ 
ceti  Whale,  in  which  it  terminates  in  a  blunt  furface.  This  form 
of  head  increafes  the  furface  of  coiitadt  to  the  fame  volume  of 
water  which  it  removes,  leflens  the  preflu  re,  and  is  better 
calculated  to  bear  the  refiflance  of  the  water  through  which 
the  animal  is  to  pafs ;  probably,  on  this  account,  the  head 
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is  larger  than  in  quadrupeds,  having  more  the  propor¬ 
tion  obferved  in  fifh,  and  (welling  out  laterally  at  the 
articulation  of  the  lower  jaw :  this  may  probably  be  for 
the  better  catching  their  prey,  as  they  have  no  motion  of 
the  head  on  the  body ;  and  this  diftance  between  the  arti¬ 
culations  of  the  jaw  is  fo  me  what  (imilar  to  the  Swallow, 
Goat- fucker,  Bat,  &c.  which  may  alfo  be  accounted  for, 
from  their  catching  their  food  in  the  fame  manner  as  fifh ;  and 
this  is  rendered  Bill  more  probable,  fince  the  form  of  the 
mouth  varies  according  as  they  have  or  have  not  teeth.  There 
is,  however,  in  the  Whale  tribe  more  variety  in  the  form  of  the 
head  than  of  any  other  part,  as  in  the  Whalebone,  Bottle- 
nofe,  and  Spermaceti  Whales ;  though  in  this  lafl:  it  appears 
to  owe  its  (hape,  in  fome  fort,  to  the  vaft  quantity  of  fpermaceti 
lodged  there,  and  not  to  be  formed  merely  for  the  catching  of  its 
prey.  From  the  mode  of  their  progreffive  motion,  they  have 
not  the  connexion  between  the  head  and  body,  that  is  called 
the  neck,  as  that  would  have  produced  an  inequality  inconve¬ 
nient  to  progreffive  motion. 

The  body  behind  the  fins  or  fhoulders  diminifhes  gradually 
to  the  fpreading  of  the  tail ;  but  the  part  beyond  the  open¬ 
ing  of  the  anus  is  to  be  confidered  as  tail,  although  to  ap¬ 
pearance  it  is  a  continuation  of  the  body.  The  body  itfelf  is 
flattened  laterally ;  and,  1  believe,  the  back  is  much  (harper 
than  the  belly. 

The  projecting  part,  or  tail,  contains  the  power  that  pro¬ 
duces  progreffive  motion,  and  moves  the  broad  termination, 
the  motion  of  which  is  fimilar  to  that  of  an  oar  in  fculling  a 
boat;  it  fuperfedes  the  neceffity  of  pofierior  extremities,  and 
allows  of  the  proper  fhape  for  fwimming;  that  the  form  may 
be  preferved  as  much  as  poffible,  we  find  that  all  the  projecting 

parts. 
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parts,  found  in  land  animals  of  the  fame  clafs,  are  either  in- 
tirely  wanting,  as  the  external  ear ;  are  placed  internally,  as 
the  tefticles ;  or  are  fpread  along  under  the  Ikin,  as  the 
udder.  ' 

The  tail  is  flattened  horizontally,  which  is  contrary  to 
that  of  fifh,  this  pofition  of  tail  giving  the  direction  to  the  ani¬ 
mal  in  the  progreffive  motion  of  the  body.  I  fhall  not  purfue 
this  circumftance  further  than  to  apply  it  to  thofe  purpofes  in 
the  animal  oeconomy,  for  which  this  particular  direction  is 
intended. 

The  two  lateral  fins,  which  are  analogous  to  the  anterior 
extremities  in  the  quadruped,  are  corpmonly  fmall,  varying 
however  in  fize,  and  feemto  ferve  as  a  kind  of  oars. 

To  afcertain  the  ufe  of  the  fin  on  the  back  is  probably  not 
fo  eafy,  as  the  large  Whalebone  and/ Spermaceti  Whales  have  it 
not ;  one  Ihould  otherwife  conceive  it  intended  to  preferve  the 
animal  from  turning. 

I  believe,  like  moil  animals,  they  are  of  a  lighter  colour  on 
their  belly  than  on  their  back  in  fome  they  are  intirely  white 
on  the  belly  ;  and  this  white  colour  begins  by  a  regular  deter* 
mined  line,  as  in  the  Grampus,  Piked  Whale,  &c.  :  in  others, 
the  white  on  the  belly  is  gradually  fhaded  into  the  dark  colour 
of  the  back,  as  in  the  Porpoife.  I  have  been  informed,  that  fome 
of  them  are  pied  upwards  and  downwards,  or  have  the  divifions 
of  colour  in  a  contrary  direction. 

The  element  in  which  they  live  renders  certain  parts  which 
are  of  importance  in  other  animals  ufelels  in  them,  gives  to 
fome  parts  a  different  a&ion,  and  renders  others  oflefs  account. 

The  pun£la  lachrymalia  with  the  appendages,  as  the  fac  and 
du£t,are  in  them  unneceflary ;  and  the  fecretion  from  the  lachry¬ 
mal  gland  is  not  water,  hut  mucus,  as  it  alfo  is  in  the  Turtle  ; 

and 
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and  we  may  fuppofe  only  in  fmall  quantity,  the  gland  itfelf 
being  fmall. 

The  urinary  bladder  is  fmaller  than  in  quadrupeds;  and  in¬ 
deed  there  is  not  any  apparent  reafon  why  Whales  Ihould  have 
one  at  all. 

The  tongue  is  flat,  and  but  little  projedting,  as  they  neither 
have  voice,  nor  require  much  adtion  of  this  part,  in  applying 
the  food  between  the  teeth  for  the  purpofe  of  maftication,  or 
deglutition,  being  nearly  flmilar  to  fifh  in  this  refpedt,  as  well 
as  in  their  progreffive  motion. 

In  fome  particulars  they  differ  as  much  from  one  another  as 
any  two  genera  of  quadrupeds  I  am  acquainted  with. 

The  larynx,  fize  of  trachea,  and  number  of  ribs,  differ 
exceedingly.  The  caecum  is  only  found  in  fome  of  them. 
The  teeth  in  fome  are  wanting.  The  blow- holes  are  two  in 
number  in  many,  in  others  only  one.  The  whalebone  and 
fpermaceti  are  peculiar  to  particular  genera:  all  which  confti- 
tute  great  variations.  In  other  refpedh  we  find  an  uniformity, 
which  would  appear  to  be  independent  of  their  living  and 
moving  only  in  the  water,  as  in  the  ftomach,  liver,  parts  of 
generation  of  both  fexes,  and  in  the  kidneys :  in  thefe  lafl: 
however,  I  believe,  it  depends  in  fome  degree  upon  their  fitua- 
tion,  although  it  is  extended  to  other  animals,  the  caufe  of 
which  I  do  not  underftand. 

All  animals  have,  I  believe,  a  fmell  peculiar  to  themfelves : 
how  far  this  is  connedfed  with  the  other  diftindtions,  I  do  not 
know,  our  organs  not  being  able  to  diftinguifh  with  fufficient 
accuracy. 

The  fmell  of  animals  of  this  tribe  is  the  fame  with  that  of 
the  Seal,  but  not  fo  flrong,  a  kind  of  four  fmell,  which  the 
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Seal  has  while  alive ;  the  oil  has  the  fame  fmell  with  that 
of  the  Salmon,  Herring,  Sprat,  &c. 

The  obfervations  refpedting  the  weight  of  the  fiefh  of  ani¬ 
mals  that  fwim,  which  I  publifhed  in  my  obfervations  on  the 
oeconomy  of  certain  parts  of  animals,  are  applicable  to  thefe 
alfo  ;  for  the  flefh  in  this  tribe  is  rather  heavier  than  beef ;  two 
portions  of  mufcle  of  the  fame  fhape,  one  from  the  pfoas  mufcle 
of  the  Whale,  the  other  of  an  ox,  when  weighed  in  air,  were 
both  exadtly  502  grains ;  but,  weighed  in  water,  the  portion  of 
the  Whale  was  four  grains  heavier  than  the  other.  It  is  pro¬ 
bable,  therefore,  that  the  neceffary  equilibrium  between  the 
water  and  the  animal  is  produced  by  the  oil,  in  addition  to 
which  the  principal  action  of  the  tail  is  fuch  as  tends  either 
to  raife  them,  or  keep  them  fufpended  in  the  water,  according 
to  the  degree  of  force  with  which  it  a£ts. 

From  the  tail  being  horizontal,  the  motion  of  the  animal, 
when  impelled  by  it,  is  up  and  down  :  two  advantages  are 
gained  by  this,  it  gives  the  neceffary  opportunity  of  breathing, 
and  elevates  them  in  the  water ;  for  every  motion  of  the  tail 
tends,  as  I  faid  before,  to  raife  the  animal :  and  that  this  may 
be  effected,  the  greatefl:  motion  of  the  tail  is  downwards,  thofe 
mufcles  being  very  large,  making  two  ridges  in  the  abdomen  ; 
this  motion  of  the  tail  raifes  the  anterior  extremity,  which 
always  tends  to  keep  the  body  fufpended  in  the  water. 

j ,  * :  f ;  { ' ')  J '  "  j  j  ■'  f  '  •  \  *  ft  ')  ;  ("•  ■  ■  •  ?  <  *  ”  _  ,  \  ^  ,  q  -  .....  ^ 
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Of  the  Bones . 

The  bones  alone,  in  many  animals,  when  properly  united 
into  what  is  called  the  fkeleton,  give  the  general  fhape  and 
chara&er  of  the  animal.  Thus  a  quadruped  is  diftinguifhed 
from  a  bird,  and  even  one  quadruped  from  another,  it  only 
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requiring  a  (kin  to  be  thrown  over  the  (keleton  to  make  the 
fpecies  known ;  but  this  is  not  fo  decidedly  the  cafe  with  this 
order  of  animals,  for  the  (keleton  in  them  does  not  give  us  the 
true  (hape.  An  immenfe  head,  a  fmall  neck,  few  ribs,  and 
in  many  a  (hort  dernum,  and  no  pelvis,  with  a  long  fpine, 
terminating  in  a  point,  require  more  than  a  (kin  being  laid 
over  them  to  give  the  regular  and  charadteridic  form  of  the 
animal. 

The  bones  of  the  anterior  extremity  give  no  idea  of  the 
(hape  of  a  fin,  the  form  of  which  depends  wholly  upon  its 
covering.  The  different  parts  of  the  (keleton,  are  fo  inclofed, 
and  the  -fpaces  between  the  projecting  parts  are  fo  filled  up,  as 
to  be  altogether  concealed,  giving  the  animal  externally  an 
uniform  and  elegant  form,  refembling  an  infeCt  enveloped  in 
its  chryfalis  coat. 

The  bones  of  the  head  are  in  general  fo  large,  as  to  render 
the  cavity  which  contains  the  brain  but  a  fmall  part  of  the 
whole;  while,  in  the  human  fpecies,  and  in  birds,  this  cavity 
conditutes  the  principal  bulk  of  the  head.  This  is,  perhaps, 
mod  remarkable  in  the  Spermaceti  Whale;  for  on  a  general 
view  of  the  bones  of  the  head,  it  is  impoffib-le  to  determine 
where  the  cavity  of  the  (kull  lies,  till  led  to  it  by  the  foramen 
magnum  occipitale.  The  fame  remark  is  applicable  to  the 
large  Whalebone  and  Bottle-nofe  Whale  ;  but  in  the  Porpoife, 
where  the  brain  is  larger  in  proportion  to  the  (ize  of  the  ani¬ 
mal,  the  (kull  makes  the  principal  part  of  the  head. 

Some  of  the  bones  in  one  genus  differ  from  thole  of  ano¬ 
ther.  The  lower  jaw  is  an  indance  of  this.  In  the  Sperma¬ 
ceti  and  Bottle-nofe  Whales,  the  Grampus,  and  the  Porpoife, 
the  lower  jaws,  efpecially  at  the  poderior  ends,  refemble  each 
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other;  but  in  both  the  large  and  fmall  Whalebone  Whales, 
the  fhape  differs  confiderably.  The  number  of  fome  parti¬ 
cular  bones  varies  likewife  very  much. 

The  Piked  Whale  has  feven  vertebrae  in  the  neck,  twelve 
which  may  be  reckoned  to  the  back,  and  twenty-feven  to  the 
tail,  making  forty- fix  in  the  whole. 

In  the  porpoife  there  are  five  cervical  vertebrae,  and  one  com¬ 
mon  to  the  neck  and  back,  fourteen  proper  to  the  back,  and  30 
to  the  tail,  making  in  the  whole  fifty-one. 

The  fmall  Bottle-nofe  Whale,  caught  near  Berkeley,  in 
the  number  of  cervical  vertebrae  refembled  the  Porpoife;  it  had 
feven  teen  in  the  back,  and  thirty- feven  in  the  tail,  in  all 
fixty. 

In  the  Porpoife,  four  of  the  vertebrae  of  the  neck  are  an- 
chylofed ;  and  in  every  animal  of  this  order,  which  I  have 
examined,  the  atlas  is  by  much  the  thickelf,  and  feems  to  be 
made  up  of  two  joined  together,  for  the  fecond  cervical  nerve 
paffes  through  a  foramen  in  this  vertebra.  There  is  no  arti¬ 
culation  for  rotatory  motion  between  the  firfl:  and  fecond  ver¬ 
tebrae  of  the  neck. 

The  fmall  Bottle-nofe  Whale  had  eighteen  ribs  on  each  fide, 
the  Porpoife  fixteen.  The  ends  of  the  ribs  that  have  two  arti¬ 
culations,  in  the  whole  of  this  tribe,  I  believe,  are  articulated 
with  the  body  of  the  vertebrae  above,  and  with  the  tranfverfe 
proceffes  below,  by  the  angles  ;  fo  that  there  is  one  vertebra  com¬ 
mon  to  the  neck  and  back.  In  the  large  Whalebone  Whale 
the  firfl;  rib  is  bifurcated,  and  confequently  articulated  to  two 
vertebrae. 

The  fternum  is  very  flat  in  the  Piked  Whale;  it  is  only 
one  very  fhort  bone ;  and  in  the  Porpoife  it  is  a  good  deal 
longer.  In  the  fmall  Bottle-nofe  it  is  compofed  of  three 
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bones,  and  is  of  fome  length.  In  the  Piked  Whale  the  fir  ft 
rib,  and  in  the  Porpoife  the  three  fir  id,  are  articulated  with  the 
idem  urn. 

As  a  contraction,  correfponding  to  the  neck  in  quadrupeds, 
would  have  been  improper  in  this  order  of  animals,  the  verte¬ 
brae  of  the  neck  are  thin,  to  make  the  diftance  between  the 
head  and  fhoulders  as  fliort  as  poffible,  and  in  the  fmall  Bottle- 
nofe  Whale  are  only  fix  in  number. 

The  ftruCture  of  the  bones  is  fimilar  to  that  of  the  bones  of 
quadrupeds ;  they  are  compofed  of  an  animal  fubftance,  and 
an  earth  that  is  not  animal :  thefe  feem  only  to  be  mechani¬ 
cally  mixed,  or  rather  the  earth  thrown  into  the  interfaces  of 
the  animal  part.  In  the  bones  of  fifhes  this  does  not  feem  to  be 
the  cafe,  the  earth  in  many  fifh  being  fo  united  with  the  ani¬ 
mal  part,  as  to  render  the  whole  tranfparent,  which  is  not  the 
cafe  when  the  animal  part  is  removed  by  fteeping  the  bone  in 
cauflic  alkali :  nor  is  the  animal  part  fo  tranfparent  when 
deprived  of  the  earth.  The  bones  are  lefs  compafit  than 
thofe  of  quadrupeds  that  are  fimilar  to  them. 

Their  form  fomewhat  refembles  what  takes  place  in  the 
quadruped,  at  leaf:  in  thofe  whofe  ufes  are  fimilar,  as  the 
vertebrae,  ribs,  and  bones  of  the  anterior  extremities  have 
their  articulations  in  part  alike,  although  not  in  all  of  them. 
The  articulation  of  the  lower  jaw,  of  the  carpus,  metacarpus, 
and  fingers,  are  exceptions.  The  articulation  of  the  lower 
jaw  is  not  by  fimple  contaCV  either  fingle  or  double,  joined  by 
a  capfular  ligament,  as  in  the  quadruped  ;  but  by  a  very  thick 
intermediate  fubftance  of  the  ligamentous  kind,  fo  interwoven 
that  its  parts  move  on  each  other,  in  the  interftices  of  which  is 
an  oil.  This  thick  matted  fubftance  may  anfwer  the  fame 
purpofe  as  the  double  joint  in  the  quadruped. 
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The  two  fins  are  analogous  to  the  anterior  extremities  of  the 
quadruped,  and  are  alfo  fomewhat  fimilar  in  conftruftion.  A 
fin  is  compofed  of  a  fcapula,  os  humeri,  ulna,  radius,  carpus, 
and  metacarpus,  in  which  lad  may  be  included  the  fingers, 
becaufe  the  number  of  bones  are  thofe  which  might  be  called 
fingers,  although  they  are  not  feparated,  but  included  in  one 
general  covering  with  the  metacarpus.  They  have  nothing 
analogous  to  the  thumb,  and  the  number  of  bones  in  each  is 
different ;  in  the  fore-finger  there  are  five  bones,  in  the  middle 
and  ring-finger  feven,  and  in  the  little  finger  four.  The  arti¬ 
culation  of  the  carpus,  metacarpus,  and  fingers,  is  different 
from  that  of  the  quadruped,  not  being  by  capfular  ligament, 
but  by  intermediate  cartilages  conne&ed  to  each  bone.  Thefe 
cartilages  between  the  different  bones  of  the  fingers  are  of  con- 
fiderable  length,  being  nearly  equal  to  one-half  of  that  of  the 
bone;  and  this  conftru&ion  of  the  parts  gives  firmnefs,  with 
fome  degree  of  pliability,  to  the  whole. 

As  this  order  of  animals  cannot  be  faid  to  have  a  pelvis, 
they  of  courfe  have  no  os  facrum,  and  therefore  the  vertebrae 
are  continued  on  to  the  end  of  the  tail ;  but  with  no  didindtion 
between  thofe  of  the  loins  and  tail.  But  as  thofe  vertebrae 
alone  would  not  have  had  fufficient  furface  to  give  rife  to  the 
mufcles  requifite  to  the  motion  of  the  tail,  there  are  bones 
added  to  the  fore-part  of  fome  of  the  fird  vertebrae  of  the  tail, 
fimilar  to  the  fpinal  proceffes  on  the  poderior  furface. 

From  all  thefe  obfervations  we  may  infer,  that  the  dructure, 
formation,  arrangement,  and  the  union  of  the  bones,  which 
compofe  the  forms  of  parts  in  this  order  of  animals,  are  much 
upon  the  fame  principle  as  in  quadrupeds. 

The  flelh  or  mufcles  of  this  order  of  animals  is  red,  refem- 
bling  that  of  mod  quadrupeds,  perhaps  more  like  that  of  the 
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Bull  or  Horfe  than  any  other  animal :  fome  of  it  is  very  firm  ; 
and  about  the  bread  and  belly  it  is  mixed  with  tendon. 

Although  the  body  and  tail  is  compofed  of  a  feries  of  bones  con¬ 
nected  together  and  moved  as  in  fifh,  yet  it  has  its  movements 
produced  by  long  mufcles,  with  long  tendons,  which  renders  the 
body  thicker,  while  the  tail  at  its  item  is’ fmaller  than  that  of 
any  other  fwimmer,  whofe  principal  motion  is  the  fame.  Why 
this  mode  of  applying  the  moving  powers  fhould  not  have 
been  ufed  in  fifh,.  is  probably  not  fo  eafily  anfwered ;  but  in 
fifh  the  mufcles  of  the  body  are  of  nearly  the  fame  length  as 
the  vertebrae. 

The  depreffor  mufcles  of  the  tail,  which  are  fimilar  in  fitua- 
tion  to  the  pfoae,  make  two  very  large  ridges  on  the  lower  part 
of  the  cavity  of  the  belly,  rifing  much  higher  than  the  fpine, 
and  the  lower  part  of  the  aorta  pafles  between  them. 

Thefe  two  large  mufcles,  inftead  of  being  inferted  into  two 
extremities  as  in  the  quadruped,  go  to  the  tail,  which  may  be 
confidered  in  this  order  of  animals  as  the  two  pofterior  extre¬ 
mities  united  into  one. 

Their  mufcles,  a  very  fhort  time  after  death,  lofe  their 
fibrous  ftruCture,  become  as  uniform  in  texture  as  clay  or 
dough,  and  even  fofter.  This  change  is  not  from  putrefaction, 
as  they  continue  to  be  free  from  any  offenfive  fmell,  and  is  molt 
remarkable  in  the  pfoae  mufcles,  and  thofe  of  the  back. 


Of  the  Conf  motion  of  the  Tail. 

The  mode  in  which  the  tail  is  conftruCted  is,  perhaps,  as 
beautiful,  as  to  the  mechanifm,  as  any  part  of  the  animal.  It 
is  wholly  compofed  of  three  layers  of  tendinous  fibres,  co¬ 
vered  by  the  common  cutis  and  cuticle :  two  of  thefe  layers 
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are  external,  the  other  internal.  The  diredtion  of  the  fibres 
of  the  external  layers  is  the  fame  as  in  the  tail,  forming  a  ffratum 
about  one-third  of  an  inch  thick;  but  varying,  in  this  refpedt, 
as  the  tail  is  thicker  or  thinner.  The  middle  layer  is  com- 
pofed  entirely  of  tendinous  fibres,  palling  diredfly  acrofs,  be¬ 
tween  the  two  external  ones  above  defcribed,  their  length  be¬ 
ing  in  proportion  to  thethicknefs  of  the  tail ;  a  ftrudture  which 
gives  amazing  flrength  to  this  part. 

The  fubflance  of  the  tail  is  fo  firm  and  compact,  that  the 
veffels  retain  their  dilated  ffate,  even  when  cut  acrofs  ;  and 
this  fedtion  confifts  of  a  large  velfel  furrounded  by  as  many 
fmall  ones  as  can  come  in  contadf  with  its  external  furface ; 
which  of  thefe  are  arteries,  and  which  veins,  I  do  not  know. 

The  fins  are  merely  covered  with  a  flrong  condenfed  adipofe 
membrane. 

Of  the  Fat. 

The  fat  of  this  order  of  animals,  except  the  fpermaceti,  is* 
what  we  generally  term  oil.  It  does  not  coagulate  in  our 
atmofphere,  and  is  probably  the  mod:  fluid  of  animal  fats;  but 
the  fat  of  every  different  order  of  animals  has  not  a  peculiar 
degree  of  folidity,  fome  having  it  in  the  fame  ffate,  as  the  Horfe 
and  Bird.  What  I  believe  approaches  neareff  to  fpermaceti, 
is  the  fat  of  ruminating  animals,  called  tallow. 

The  fat  is  differently  fituated  in  different  orders  of  animals  ; 
probably  for  particular  purpofes,  at  leafl  in  fome  we  can  affign  a 
final  intention.  In  the  animals,  which  are  the  fubjedt  of  the  pre- 
fent  Paper,  it  is  found  principally  on  the  outfide  of  the  mufcles, 
immediately  u,nder  the  fkio,  and  is  in  confiderable  quantity. 
It  is  rarely  to  be  met  with  in  the  interffices  of  the  mufcles,  or  in 
any  of  the  cavities,  fuch  as  the  abdomen  or  about  the  heart. 
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In  animals  of  the  fame  clafs  living  on  land,  the  fat  is  more 
diffufed :  it  is  fituated,  more  efpecially  when  old,  in  the  inter¬ 
faces  of  mufcles,  even  between  the  fafciculi  of  mufcular  fibres, 
and  is  attached  to  many  of  the  vifcera  ;  but  many  parts  are 
free  from  fat,  unlefs  when  difeafed,  as  the  penis,  fcrotum, 
tefticle,  eyelid,  liver,  lungs,  brain,  fpleen,  &c. 

In  fifh  its  fituation  is  rather  particular,  and  is  mofi  com¬ 
monly  in  two  modes ;  in  the  one,  diffufed  through  the  whole 
body  of  the  fifh,  as  in  the  Salmon,  Herring,  Pilchard,  Sprat, 
&c. ;  in  the  other,  it  is  found  in  the  liver  only,  as  in  all  of  the 
Ray  kind,  Cod,  and  in  all  thofe  called  White-fifh,  there  being 
none  in  any  other  part  of  the  body  *.  The  fat  of  fifh  appears 
to  be  diffufed  through  the  fiubftance  of  the  pTtrts  which  contain 
-it,  but  is  probably  in  diffindf  cells.  In  fome  of  thefe  fifh, 
where  it  is  diffufed  over  the  whole  body,  it  is  more  in  fome 
parts  than  others,  as  on  the, belly  of  the  Salmon,  where  it  is  in 
larger  quantity. 

The  fat  is  differently  inclofed  in  different  orders  of  animals* 
In  the  quadruped,  thofe  of  the  Seal  kind  excepted,  in  the 
bird,  amphibia,  and  in  fome  fifh,  it  is  contained  in  loofe 
cellular  membrane,  as  if  in  bags,  compofed  of  fmaller  ones, 
by  which  means  the  larger  admit  of  motion  on  one  another, 
and  on  their  connecting  parts ;  which  motion  is  in  a  greater  or 
lefs  degree,  as  is  proper  or  ufeful.  Where  motion  could  anfwer 
no  purpofe,  as  in  the  bones,  it  is  confined  in  ff ill  fmailer  cells. 
The  fat  is  in  a  lefs  degree  in  the  foies  of  the  feet,  palms  of  the 
hands,  and  in  the  breads  of  many  animals.  In  this  order  of  ani¬ 
mals  and  the  Seal  kind,  as  far  as  I  yet  know,  it  is  difpofed  of  in 
two  ways ;  the  fmall  quantity  found  in  the  cavities  of  the  body^ 

*■  The  Sturgeon  is,  however,  an  exception,  having  its  fa*t  in  particular 
fituaticns,  and  in  the  interilices  of  parts,  as  in  other  animals. 
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and  interfaces  of  parts,  is  in  general  difpofed  in  the  fame  way  as 
in  quadrupeds;  but  the  external,  which  includes  the  principal 
part,  is  inclofed  in  a  reticular  membrane,  apparently  compofed  of 
fibres  paffing  in  all  directions,  which  feem  to  confine  its  extent, 
allowing  it  little  or  no  motion  on  itfelf,  the  whole,  when  dif- 
tended,  forming  alraod  a  folid  body.  This,  however,  is  not 
always  the  cafe  in  every  part  of  animals  of  this  order ;  for 
under  the  head,  or  what  may  be  rather  called  neck,  of  the  Bottle- 
nofe,  the  fat  is  confined  in  larger  cells,  admitting  of  motion. 
This  reticular  membrane  is  very  fine  in  fome,  and  very  ftrong 
and  coarfe  in  others,  and  even  varies  in  different  parts  of  the 
fame  animal.  It  is  fine  in  the-  Porpoife,  Spermaceti,  and 
large  Whalebone  Whale;  coarfe  in  the  Grampus  and  fmall 
Whalebone  Whale  *  :  in  all  of  them  it  is  fineff  on  the  body, 
becoming  coarfer  towards  the  tail,  which  is  compofed  of  fibres 
without  any  fat  :  which  is  all'o  the  cafe  in  the  covering  of  the 
fins.  This  reticular  net- work  in  the  Seal  is  very  coarfe;  and 
in  thofe  which  are  not  fat,  when  it  collapfes,  it  looks  almoft 
like  a  fine  net  with  fmall  mefhes.  This  drindure  confines  the 
animal  to  a  determined  fhape,  whereas  in  quadrupeds  fat  when 
in  great  quantity  deffroys  all  fhape. 

The  fat  differs  in  confidence  in  different  animals,  and  in  dif¬ 
ferent  parts  of  the  fame  animal,  in  which  itsfituation  is  various. 
In  quadrupeds, fome  have  the  external  fat  fofter  than  the  internal; 
and  that  inclofed  in  bones  is  fofteft  nearer  to  their  extremities. 
Ruminating  animals  have  that  fpecies  of  fat  called  tallow,  and  in 
their  bones  they  have  either  hard  fat  or  marrow,  or  fluid  fat  called 
Neat’s- foot  oil.  In  this  order  of  animals,  the  internal  fir t  is  the 
lead  fluid,  and  is  nearly  of  the  confidence  of  Hog’s-lard  ;  tlie 

*  Where  it  is  fine,  it  yields  the  largeft  quantity  of  oil,  and  requires  the  leail 
boiling. 

external 
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external  is  the  common  train  oil ;  but  the  Spermaceti  Whale 
differs  from  every  other  animal  I  have  examined,  having  the 
two  kinds  of  fat  juft  mentioned,  and  another  which  is  totally 
different,  called  fpermaceti,  of  which  I  fhall  give  a  particular 
account. 

What  is  called  fpermaceti  is  found  every  where  in  the  body 
in  fmall  quantity,  mixed  with  the  common  fat  of  the  animal, 
bearing  a  very  fmall  proportion  to  the  other  fat.  In  the  head 
it  is  the  reverfe,  for  there  the  quantity  of  fpermaceti  is  large 
when  compared  to  that  of  the  oil,  although  they  are  mixed, 
as  in  the  other  parts  of  the  body. 

As  the  fpermaceti  is  found  in  the  largeft  quantity  in  the 
head,  and  in  what  would  appear  on  a  flight  view  to  be  the  cavity 
of  the  Ikull,  from  a  peculiarity  in  the  fhape  of  that  bone,  it 
has  been  imagined  by  fome  to  be  the  brain. 

Thefe  two  kinds  of  fat  in  the  head  are  contained  in  cells, 
or  cellular  membrane,  in  the  fame  manner  as  the  fat  in 
other  animals ;  but  befldes  the  common  cells  there  are  larger 
ones,  or  ligamentous  partitions  going  acrofs,  the  better  to 
fupport  the  vaft  load  of  oil,  of  which  the  bulk  of  the  head  is 
principally  made  up. 

There  are  two  places  in  the  head  where  this  oil  lies ;  thefe 
are  fituated  along  its  upper  and  lower  part :  between  them  pafs 
thenoftrils,  and  a  vaft  number  of  tendons  going  to  the  nofe  and 
different  parts  of  the  head. 

The  pureft  fpermaceti  is  contained  in  the  fmalleft  and  leaft 
ligamentous  cells :  it  lies  above  the  noftril,  all  along  the  upper 
part  of  the  head,  immediately  under  the  fkin,  and  common 
adipofe  membrane.  Thefe  cells  refemble  thofe  which  contain 
the  common  fat  in  the  other  parts  of  the  body  neareft  the  fkin. 
That  which  lies  above  the  roof  of  the  mouth,  or  between  it 
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and  the  noftril,  is  more  intermixed  with  a  ligamentous  cellular 
membrane,  and  lies  in  chambers  whole  partitions  are  perpen¬ 
dicular.  Thefe  chambers  are  fmaller  the  nearer  to  the  nofe, 
becoming  larger  and  larger  towards  the  back  part  of  the  head, 
where  the  fpermaceti  is  more  pure. 

This  fpermaceti,  when  extracted  cold,  has  a  good  deal  the 
appearance ,  of  the  internal  ftrudture  of  a  water  melon,  and  is 
found  in  rather  folid  lumps. 

About  the  nofe,  or  anterior  part  of  the  noftril,  T  difeovered 
a  great  many  veflels,  having  the  appearance  of  a  plexus  of 
veins,  fome  as  large  as  a  finger.  On  examining  them,  I  found 
they  were  loaded  with  the  fpermaceti  and  oil;  and  that  fome 
had  correfponding  arteries.  They  were  moft  probably  lym¬ 
phatics  ;  therefore  I  Ihould  fuppofe,  that  their  contents  had  been 
abforbed  from  the  cells  of  the  head.  We  may  the  more 
readily  fuppofe  this,  from  finding  many  of  the  cells,  or  cham¬ 
bers,  almoft  empty;  and  as  we  may  reafonably  believe  that 
this  animal  had  been  fome  time  out  of  the  feas  in  which  it 
could  procure  proper  food,  it  had  perhaps  lived  on  the  fuper- 
abundance  of  oil. 

The  folid  malfes  are  what  are  brought  home  in  calks  for 
fpermaceti. 

I  found,  by  boiling  this  fubftance,  that  I  could  eafily  extract 
the  fpermaceti  and  oil  which  floated  on  the  top  from  the  cellu¬ 
lar  membrane.  When  I  Ikimmed  off  the  oily  part,  and  let  it 
Hand  to  cool,  I  found  that  the  fpermaceti  cryltallifed,  and  the 
whole  became  folid;  and  by  laying  this  cake  upon  any  fpongy 
fubftance,  as  chalk,  or  on  a  hollow  body,  the  oil  drained  all  oft', 
leaving  the  fpermaceti  pure  and  white.  Thefe  cryftals  were 
only  attached  to  each  other  by  edges,  forming  a  fpongy  mafs  ; 
and. by  melting  this  pure  fpermaceti,  and  allowing  it  to  cry- 
.  /  "  *  D  ftaliife, 
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ftallife,  it  was  reduced  in  appearance  to  half  its  bulk,  the  eryftal* 
being  fmaller,  and  more  blended,  confequently  lefs  diftin&. 

The  fpermaceti  mixes  readily  with  other  oils,  while  it  is  in 
a  fluid  ftate,  but  feparates  or  cryftallifes  whenever  it  is 
cooled  to  a  certain  degree ;  like  two  different  falts  being  diffolved 
in  water,  one  of  which  will  cryftallife  with  a  lefs  degree  of 
evaporation  than  the  other;  or,  if  the  water  is  warm,  and 
fully  faturated,  one  of  the  falts  will  cryftallife  fooner  than  the- 
other,  while  the  folution  is  cooling.  I  wanted >  to  fee  whether 
fpermaceti  mixed  equally  well  with  the  exprefled  oils  of  vege¬ 
tables  when  warm,  and  likewife  feparated  and  cryftallifed  when 
cold,  and  on  trial  there  feemed  to  be  no  difference.  When  very* 
much  diluted  with  the  oil,  it  is  diflblved^or  melted  by  a  much' 
fmaller  degree  of  heat  than  when  alone.;  and  this  is  the  rea- 
fon,  perhaps,  that  it  is  in  a  fluid  ftate  in  the  living  body. 

If  the  quantity  of  fpermaceti  is  fmall  in  proportion  tooths 
other  oil,  it  is,  perhaps,  nearly  in  that  proportion  longer  in 
cryftallifing ;  and  when  it  does  cryftallife,  the  cryftals  are 
much  fmaller  than  thofe  that  are  formed  where  the  pr opera¬ 
tion  of  fpermaceti  is  greater.  From  the  flownefs  with  which 
the  fpermaceti  cryftallifes  when  much  diluted  with  its  oil,  from 
a  confiderable  quantity  being  to  be  obtained  in  that  way,  and, 
from  its  continuing  for  years  to  cryftallife,  one  would  be  in¬ 
duced  to  think,  that  perhaps  the  oil  itfelf  is  converted  into* 
fpermaceti. 

It  is  moft  likely,  that  if  we  could  difeover  the  exa£t  form 
of  the  different  cryftals  of  oils,  we  fhould  thence  be  able  to 
afeertain  both  the  different  forts  of  vegetable  oils,  exprelfed  and 
eflential,  and  the  different  forts  of  animal  oils,  much  better 
than  by  any  other  means ;  in  the  fame  manner  as  we  know  falts 
by  the  forms  into  which  they  ftioot. 
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The  Spermaceti  does  not  become  rancid,  or  putrid,  nearly  fo 
foon  as  the  other  animal  oils ;  which  is  moft  probably  owing  to 
the  Spermaceti  being  for  the  moft  part  in  a  Solid  hate  ;  and  I 
fhould  fuppofe,  that  few  oils  would  become  So  Soon  rancid  as 
they  do,  if  they  were  always  prelerved  in  that  degree  of  cold 
which  rendered  them  Solid  :  neither  does  this  oil  become  fo  Soon 
putrid  as  the  flefh  of  the  animal ;  and  therefore,  although  the 
oil  in  the  cells  appeared  to  be  putrid  before  boiling,  it  was 
Sweet  when  deprived  of  the  cellular  fubftance.  The  Sperma¬ 
ceti  is  rather  heavier  than  the  other  oil. 

In  this  animal  then  we  find  two  Sorts  of  oil,  beffdes  the 
deeper  Seated  fat,  common  to  all  of  this  clafs ;  one  of  which  cry- 
fballifes  with  a  much  lefs  degree  of  cold  than  the  other,  and  of 
courfe  requires  a  greater  degree  of  heat  to  melt  it,  and  forms, 
perhaps,  the  largeft  cryftals  of  any  expreffed  oil  we  know : 
yet  the  fluid  oil  of  this  animal  will  cryftallife  in  an  ex¬ 
treme  hard  froft,  much  Sooner  than  moft  eflential  oils,  though 
not  So  Soon  as  the  expreffed  oils  of  vegetables.  Camphire,  how¬ 
ever,  is  an  exception,  lince  it  cryftallifes  in  our  warmeft  wea¬ 
ther,  and  when  melted  with  expreffed  oil  of  vegetables,  if 
the  oil  is  too  much  Saturated  for  that  particular  degree  of  cold, 
cryftallifes  exactly  like  fpermaceti. 

In  the  Ox  the  tallow,  and  what  is  called  Neat’s-foot  oil,  cry¬ 
ftallife  in  different  degrees  of  cold.  The  tallow  congeals  with 
rather  lefs  cold  than  the  fpermaceti ;  but  the  other  oil  is  fl milar 
to  what  is  called  the  train  oil  in  the  Whale. 

I  have  endeavoured  to  difcover  the  form  of  the  cryftals  of 
different  forts  of  oil ;  but  could  never  determine  exactly  what 
that  was,  becaufe  I  could  never  find  any  of  the  cryftals  Single, 
and  by  being  always  united,  the  natural  form  was  not  diftindL 
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It  is  the  adipofe  covering  from  all  of  the  Whale  kind’ that 
is  brought  home  in  fquare  pieces,  called  flitches,  and  which, 
bv  being  boiled,  yields  the  oil  on  expreflion,  leaving  the  cellular 
membrane.  When  thefe  flitches  have  become  in  fome  degree 
putrid,  there  ifllies  two  forts  of  oil;  the  firft  impure,  the  laffc 
feems  incorporated  with  part  of  the  animal  fubllance,  which 
has  become  eafy  of  folution  from  its  putridity,  forming  a  kind 
of  butter.  It  is  unCtuous  to  the  touch,  ropy,  coagulates  or 
becomes  harder  by  cold,  fwims  upon  water,  not  being  folubie 
in  it;  and  the  pure  oil,  feparating  in  the  fame  manner  from 
this,  fwims  above  all. 

What  remains,  after  all  the  oil  is  extracted,  retains  a  good 
deal  of  its  form,  is  almoft  wholly  convertible  into  glue,  and  Is 
fold  for  that  purpofe. 

The  cellular,  or  rather  what  fhould  be  called  the  uniting 
membrane  in  this  order  of  animals,  is  f  milar  to  that  in  the 
quadruped;  v/e  find  it  uniting  mufcle  to  mufcle,  and  mufcle 
to  bone,  for  their  eafy  motion  on  one  another. 

The  cellular  membrane,  which  is  the  receptacle  for'  the  oil 
near  the  furface  of  the  body  is  in  general  very  different  from 
that  in  the  quadruped,  as  has  been  already  obferved; 

Of  the  Shin. 

The  covering  of  this  order  of  animals  confifls  of  a  cuticle 
and  cutis. 

The  cuticle  is  fomewhat  fimilar  to  that  on  the  foie  of  the 
foot  in  the  human  fpecies,  and  appears  to  be  made  up  of  a 
number  of  layers,  which  feparate  by  flight  putrefaction  ;  but 
this  I  fufpeCt  arifes  in  fome  degree  from  there  being  a  fuccefiion 
of  cuticles  formed.  It  has  no  degree  of  elafticity  or  toughnefs, 

but 
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But  tears  eafily ;  nor  do  its  fibres  appear  to  have  any  particular 
direction.  The  internal  ftratum  is  tough  and  thick,  and  in  the 
Spermaceti  Whale  its  internal  furface,  when  feparated  from; 
the  cutis,  is  juft  like  coarfe  velvet,  each  pile  ftanding  firm  in¬ 
ks  place ;  but  this  is*  not  fo  diftinguifhable  in  fome  of  the 
others,  although  it' appears  rough  from  the  innumerable  per¬ 
forations. 

It  is  the  cuticle  that  gives  the  colour  to  the  animal ;  and  in 
parts  that  are  dark,  I  think,  I  have  feen  a  dirty  coloured 
fbbftance  wafhed  away  in  the  feparation  of  the  cuticle  from  the 
cutis,  which  mu  ft  be  a  kind  of  rete  mucofum; 

The  cutis  in  this  tribe  is  extremely  villous  on  its  external 
furftice,  anfwering  to  the  rough  furface  of  the  cuticle,  and  form¬ 
ing  in  fome  parts  fmall  ridges,  ftmilar  to  thofe  on  the  human 
fingers  and  toes.  Thefe  villi  are  foft  and  pliable ;  they  float  in 
water,  and  each  is  longer  or  fhorter  according  to  the  iize  of  the 
animal.  In  the  Spermaceti  Whale  they  were  about  a  quarter 
of  an  inch  long ;  in  the  Grampus,  Bottle*  nofe  and  Piked 
Whales,  much  fhorter  ;  in  all*  they  are  extremely  vafculan 

The  cutis  feems  to  be  the  termination  of  the  cellular  mem¬ 
brane  of  the  body  more  clofely  united,  having  fmaHer  inter- 
ftiees,  and  becoming  more  compafh  This  alteration  in  the 
texture  is  fo  hidden  as  to  make  an  evident  diftin&ion  between 
what  is  folely  connefling  membrane,  and  fkin, and  is  moft  evi¬ 
dent  in  lean  animals;  for  in  the  change  from  fat  to  lean,  the 
Ikin  does  not  undergo  an  alteration  equal  to  what  takes  place 
in  the  adipofe  membrane,  although  it  may  be  obferved,  that 
the  fkin  itfelf  is  diminifhed  in  thicknefs.  In  fat  animals  the  dif- 
tinftion  between  fkin  and  cellular  membrane  ismuch  lefs,  the  gra¬ 
dation  from  the  one  to  the  other  feeming  to  be  flower  ;  for  the 
ceHs  of  both  membrane  and  fkin  being  loaded  with  fat,  the  whole 
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has  more  the  appearance  of  one  uniform  fubflance*  This 
uniformity  of  the  adipofe  membrane  and  lkin  is  moft  ob- 
fervable  in  the  Whale,  Seal,  Hog,  and  the  human  fpeciesi 
and  is  not  only  vifible  in  the  raw  but  in  the  dreffed  hides ;  for 
in  dreffed  fkins  the  external  is  much  more  compact  in  texture 
than  the  inner  furface,  and  is  in  common  very  tough. 

In  fome  animals  the  cutis  is  extremely  thick,  and  in  fome 
parts  much  more  fo  than  others  :  where  very  thick,  it  appears 
to  be  intended  as  a  defence  againft  the  violence  of  their  own 
fpecies  or  other  animals.  In  moft  quadrupeds  it  is  mufcular, 
contracting  by  cold,  and  relaxing  by  heat.  Many  other  ^Si¬ 
mulating  .fub fiances  make  it  contract ;  but  cold  is  probably 
that  ftimulus  by  which  it  was  intended  to  be  generally  af- 
feCted. 

The  fkin  is  extremely  elaftic  in  the  greatefl  number  <of  qua¬ 
drupeds,  and  in  its- contracted  .ftate  may  be  faidto  be  rather  too 
fmall  for  the  body  ;  by  this  elaflicity  it  adapts  itfelf  to  the 
Changes  which  are  conflantly  taking  place  in  the  parts,  and  it  is 
from  the  want  of  it,  that  it  becomes  too  large  in  fome  old  animals. 
In  all  animals  it  is  more  elaftic  in  fome  parts  than  others,  efjx» 
eially  in  thofe  where  there  is  the  greatefl  motion.  How  far  thefe 
variations  take  place  in  the  Whale  I  do  not  exaCtly  know  ;  but 
a  loofe  elaftic  fkin  in  this  tribe  would  appear  to  be  improper  as  an 
-Univerfal  covering,  confidering  the  progreflive  motion  of  the  ani¬ 
mal,  and  the  medium  in  which  it  moves  ;  therefore  it  appears  to 
be  kept  always  on  the  ftretch,  by  the  adipofe  membrane  being 
.loaded  with  fat,  which  does  not  allow  the  fkin  to  recede  when  cu\ 
It  is,  however,  more  elaftic  at  the  fettingon  of  the  eyelids,  round 
the  opening  of  the  prepuce,  the  nipples,  the  fetting  on  of  the 
fins,  and  under  the  jaw,  to  allow % of  motion  in  thofe  parts; 
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and  here  there  is  more  reticular,  and  lefs  adipofe  membrane. 
But  in  the  Piked  Whale  there  is  probably  one  of  the  mod 
ftriking  in  fiances  of  an  elaflic  cuticular  contraction :  for 
though  the  whole  (kin  of  the  fore  part  of  the  neck  and  bread  of 
the  animal,  as  far  down  as  the  middle  of  the  belly,  be  extremely 
eladic ;  yet  to  render  it  dill  more  fo,  it  is  ribbed  longitudinally 
like  a  ribbed  docking,  which  gives  an  increafed  lateral  eladi- 
city.  Thefe  ribs  are,  when  contracted,  about  five-eighths  of  an 
inch  broad,  covered  with  the  common  {kin  of  the  animal ;  but  in 
the  hollow  part  of  the  rib,  it  is  of  a  fofrer  texture,  with  a  thinner 
cuticle.  This  part  is  pofieded  of  the  greated  eladicity ;  why 
it  fhould  be  fo  eladic  is  difficult  to  fay,  as  it  covers  the 
thorax,  which  can  never  be  increafed  in  fize ;  yet  there  mud 
be  fome  peculiar  circumdance  in  the  oeconomy  of  the  fpecieS' 
requiring  this  druCture,  which  we  as  yet  know  nothing  of. 

The  Ikin  is- intended  for  various  purpofes.-  It  is  the  univer-- 
fal  covering  given  for  the  defence  of  all  kinds  of  animals  ;  and ' 
that  it  might  anfwer  this  purpofe  well,  it  is  the  feat  of  one  off 
the  fenfes.  - 

Of  the  Mode+of  catching  their  Foods 

The  mouths  of  animals  are  the  fird  parts  to  be  confidered 
refpeCting  nonrifhment  or  food,  and  are  fo  much  connected* 
with  every  thing  relative  to  it,  as  not  only  to  give  good  hints- 
whether  the  food  is  vegetable- or  animal,'  but  alfo  refpeCting 
the  particular  kind  of  either,  efpecially  of  animal  food.:  The 
mouth  not  only  receives  the  food,  but  is  the  immediate  inftru* 
ment  for  catching  it.  As  it  is  a  compound  indrument  in  many 
animals,  having  parts  of  various  condruCtions  belonging  to  itj . 
b  fhall  at  prefent  confider  it  in  this  tribe  no*  further  than  as  • 
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con  n  ested  with  their  mode  of  catching  the  food,  and  adapting 
and  difpoftig  it  for  being  fwallowed.  It  is  probable,  that  thefe 
animals  do  not  require  either  a  divifion  of  the  food,  or  a  matti- 
catioii  of  it  in  the  mouth,  but  fwallow  whatever  they  catch, 
whole  ;  for  we  do  not  find  any  of  them  furnifhed  with  parts  ca¬ 
pable  of  producing  either  effect.  The  mouth  in  raoft  of  this 
tribe  is  well  adapted  for  catching  the  food ;  the  jaws  fpread 
as  they  go  back,  making  the  mouth  proportionally  wider  than 
in  many  other  animals. 

There  is  a  very  great  variety  in  the  formation  of  the  mouths 
of  this  tribe  of  animals,  which  we  have  many  opportunities  of 
knowing,  from  the  head  being  often  brought  home  when  the 
other  parts  of  the  animal  are  rejeTed ;  a  circumfiance  which 
frequently  leaves  us  ignorant  of  the  particular  fpecies  to  which 
it  belonged. 

Some  catch  their  food  by  means  of  teeth,  which  are  in 
both  jaws,  as  the  Porpoife  and  Grampus-;  in  others,  they  are 
only  in  one  jaw,  as  in  the  Spermaceti  Whale  ;  and  in  the  large 
Bottle-nofe  Whale,  defcribed  by  Dale,  there  are  only  two  fmall 
teeth  in  the  anterior  part  of  the  lower  jaw.  In  the  Narwhale 
only  two  tulks  in  the  fore  part  of  the  upper  jaw  * ;  while 
in  fome  others  there  are  none  at  all.  In  thofe  which  have  teeth 
in  both  jaws,  the  number  in  each  varies  confiderably  ;  the  fmall 
Bottle-nofe  had  forty- fix  in  the  upper,  and  fifty  in  the  lower; 
and  in  the  jaws  of  others  there  are  only  five  or  fix  in  each. 

The  teeth  are  not  divifible  into  different  daffies,  as  in  qua¬ 
drupeds ;  but  are  all  pointed  teeth,  and  are  commonly  a  good 
deal  fimilar.  Each  tooth  is  a  double  cone,  one  point  being 

*  I  call  thefe  tulles  to  diftinguilh  them  from  common  teeth.  A  tulk  is  that 
.kind  of  tooth  which  has  no  bounds  fet  to  its  growth,  excepting  by  abrafion,  as 
the  tulk  of  the  Elephant,-  Boar,  Sea-horfe,  Manatee,  &c. 

fattened 
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fattened  in  the  gum,  the  other  projecting :  they  are,  however, 
not  all  exa£Uy  of  this  fhape.  In  fome  fpeeies  of  Porpoife  the 
fang  is  flattened,  and  thin  at  its  extremity ;  in  the  Spermaceti 
Whale  the  body  of  the  tooths  is  a  little  curved  towards  the 
back  part  of  the  mouth  ;  this  is  alfo  the  cafe  in  fome  others. 
The  teeth  are  compofed  of  animal  fubftance  and  earth,  fimilar 
to  the  bony  part  of  the  teeth  in  quadrupeds.  The  upper  teeth  are 
commonly  worn  down  upon  the  infide,  the  lower  on  the  out- 
flde  ;  this  arifes  from  the  upper  jaw  being  in  general  the  largeft. 

The  fituation  of  the  teeth,  when  firtt  formed,  and  their  progrefs 
afterwards,  as  far  as  I  have  been  able  to  obferve,  is  very  different 
in  common  from  thofe  of  the  quadruped.  In  the  quadruped  the 
teeth  are  formed  in  the  jaw,  almoft  furrounded  by  the  alveoli, 
or  fockets,  and  rife  in  the  jaw  as  they  increafe  in  length  the 
covering  of  the  alveoli  being  abforbed,  the  alveoli  afterwards 
rife  with  the  teeth,  covering  the  wliulc  fang  ;  but  in  this  tribe 
the  teeth  appear  to  form  in  the  gum,  upon  the  edge  of  the  jaw, 
and  they  either  link  in  the  jaw  as  they  lengthen,  or  the  alveoli 
rife  to  inclofethem  :  this  latt  is  moft  probable,  fince  the  depth 
of  the  jaw  is  alfo  increafed,  fo  that  the  teeth  appear  to  fink 
deeper  and  deeper  in  the  jaw.  This  formation  is  readily  dis¬ 
covered  in  jaws  not  full  grown  ;  for  the  teeth  increafe  in  num¬ 
ber  as  the  jaw  lengthens,  as  in  other  animals.  The  potterior 
part  of  the  jaw  becoming  longer,  the  number  of  teeth  in  that 
part  increafes,  the  fockets  becoming  Ihallower  and  fhallower, 
and  at  latt  being  only  a  flight  depreffion. 

It  would  appear,  that  they  do  not  fhed  their  teeth,  nor  have 
they  new  ones  formed  fimilar  to  the  old,  as  is  the  cafe  with 
moft  other  quadrupeds,  and  alfo  with  the  Alligator.  I  have  never 
been  able  to  deted  young  teeth  under  the.  roots  of  the  old 
ones $  and  indeed  the  fituation  in  which  they  are  firtt  formed 

E  makes 
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makes  it  in  fome  degree  impoffible,  if  the  young  teeth  follow 
the  fame  rule  in  growing  with  the  original  ones,  as  they 
probably  do  in  moft  animals. 

If  it  is  true,  that  the  Whale  tribe  do  not  fhed  their  teeth,  in 

*  f  I  9  4 

what  way  are  they  fupplied  with  new  ones,  Correfponding  in 
fize  with  the  increafed  fize  of  the  jaw  ?  It  would  appear,  that 
the  jaw,  as  it  increafes  pofteriorly,  decays  at  the  fymphyfis,  and 
while  the  growth  is  going  on,  there  is  a  conftant  fucceffion  of 
new  teeth,  by  which  means  the  new-formed  teeth  are  propor¬ 
tioned  to  the  jaw.  The  fame  mode  of  growth  is  evident  in  the 
Elephant,  and  in  fome  degree  in  many  fifh  ;  but  in  thefe  laft  the 
abforption  of  the  jaw  is  from  the  whole  of  the  outfide  along 
where  the  teeth  are  placed.  The  depth  of  the  alveoli  feems  to 
prove  this,  being  fhallow  at  the  back  part  of  the  jaw,  and 
becoming  deeper  towards  the  middle,  where  they  are  the 
deepeft,  the  teeth  there  having  come  to  the  full  fize.  From 
this  forwards  they  are  again  becoming  fhallower,  the  teeth 
being  fmaller,  the  fockets  wafting,  and  at  the  fymphyfis  there 
are  hardly  any  fockets  at  all.  This  will  make  the  exa£l  num¬ 
ber  of  teeth  in  any  fpecies  uncertain. 

Some  genera  of  this  tribe  have  another  mode  of  catching  their 
food,  and  retaining  it  till  fwallowed,  which  is  by  means  of  the 
fubftance  called  Whalebone.  Of  this  there  are  two  kinds 
known;  one  very  large,  probably  from  the  largeft  Whale  yet 
difcovered  ;  the  other  from  a  fmaller  fpecies. 

This  whalebone,  which  is  placed  on  the  infide  of  the 
mouth,  and  attached  to  the  upper  jaw,  is  one  of  the  moft 
fingular  circumftances  belonging  to  this  fpecies,  as  they  have 
moft  other  parts  in  common  with  quadrupeds.  It  is  a  fubftance, 

I  believe,  peculiar  to  the  Whale,  and  of  the  fame  nature  as 
horn,  which  I  fhall  ufe  as  a  term  to  exprefs  what  confti- 

tutes 
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tutes  hair*  nails,  claws,  feathers,  &c.  it  is  wholly  compofed 
of  animal  fubflance,  and  extremely  elafiic  *. 

Whalebone  confifls  of  thin  plates  of  fome  breadth,  and  infome 
of  very  confiderable  length,  their  breadth  and  length  in  fome  de¬ 
gree  correfponding  to  one  another;  and  when  longeft  they  are 
commonly  the  broadeft,  but  not  always  fo.  (See  Tab.  XXII.) 
Thefe  plates  are  very  different  in  fize  in  different  parts  of  the  fame 
mouth,  more  efpecially  in  the  large  Whalebone  Whale,  whofe 
upper  jaw  does  not  pafs  parallel  upon  the  under,  but  makes  an 
arch,  the  femidiameter  of  which  is  about  one-fourth  of  the 
length  of  the  jaw.  The  head  in  my  poffeffion  is  nineteen  feet 
long,  the  femidiameter  not  quite  five  feet :  if  this  proportion 
is  preferved,  thofe  Whales  which  have  whalebone  fifteen  feet 
long  muff  be  of  an  immenfe  fize. 

Thefe  plates  are  placed  in  feveral  rows,  encompafling  the 
outer  Ikirts  of  the  upper  jaw,  fimiiar  to  teeth  in  other  animals. 
They  Hand  parallel  to  each  other,  having  one  edge  towards 
the  circumference  of  the  mouth,  the  other  towards  the  center 
or  cavity.  They  are  placed  near  together  in  the  Piked  Whale, 
not  being  a  quarter  of  an  inch  afunder  where  at  the  greateft 
difiance,  yet  differing  in  this  refpedt  in  different  parts  of  the 
fame  mouth  ;  but  in  the  great  Whale  the  difiances  are  more 
confiderable. 

The  outer  row  is  compofed  of  the  longefi  plates ;  and  thefe 
are  in  proportion  to  the  different  difiances  between  the  two 
jaws,  fome  being  fourteen  or  fifteen  feet  long,  and  twelve  or 
fifteen  inches  broad  ;  but  towards  the  anterior  and  pofierior 
part  of  the  mouth,  they  are  very  fhort :  they  rife  for  half  a 
foot  or  more,  nearly  of  equal  breadths,  and  afterwards  fhelve 
off  from  their  inner  fide  until  they  come  near  to  a  point  at  the 
*  From  this  it  muft  appear,  that  the  term  bone  is  an  improper  one. 

E  2  outer ; 
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outer :  the  exterior  of  the  inner  rows  are  the  longefl,  cor- 
refponding  to  the  termination  of  rthe  declivity  of  the  outer,  and 
become  Ihorter  and  Ihorter  till  they  hardly  rife  above  the  gum. 

The  inner  rows  are  clofer  than  the  outer,  and  rife  almoA 
perpendicularly  from  the  gum,  being  longitudinally  ftraight* 
and  have  lefs  of  the  declivity  than  the  outer.  The 
plates  of  the  outer  row  laterally  are  not  quite  flat,  but 
make  a  ferpentine  line,  more  efpecially  in  the  Piked  Whale 
the  outer  edge  is  thicker  than  the  inner.  All  round  the  line 
made  by  their  outer  edges*  runs  a  fmall  white  bead,  which  is 
formed  along  with  the  whalebone,  and  wears  down  with  it.  The 
fmaller  plates  are  nearly  of  an  equal  thicknefs  upon  both  edges » 
In  all  of  them,  the  termination  is  in  a  kind  of  hair,  as  if  the 
plate  was  fplit  into  innumerable  fmall  parts,  the  exterior  being 
the  longefl:  and  ftrongeff. 

The  two  fides  of  the  mouth  compofed  of  thefe  rows  meet 
nearly  in  a  point  at  the  tip  of  the  jaw,  and  fpreador  recede  late¬ 
rally  from  each  other  as  they  pafs  back  ;  and  at  their  poflerior 
ends,  in  the  Piked  Whale,  they  make  a  fweep  inwards,  and  come 
very  near  each  other,  juft  before  the  opening  of  the  oefopha- 
gus.  In  the  Piked  Whale  there  were  above  three  hundred  in 
the  outer  rows  on  each  flde  of  the  mouth.  Each  layer  termi¬ 
nates  in  an  oblique  furface,  which  obliquity  inclines  to  the  roof 
of  the  mouth,  anfwerkig  to  the  gradual  diminution  of  their 
length  ;  fo  that  the  whole  furface,  compofed  of  thefe  termi¬ 
nations,  forms  one  plane  rifing  gradually  from  the  roof  of  the 
mouth ;  from  this  obliquity  of  the  edge  of  the  outer  row,  we 
may  in  fome  meafure  judge  of  the  extent  of  the  whole  bale, 
but  not  exactly,  as  it  makes  a  hollow  curve,  which  increafes 
the  bafei 
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The  whole  furface  refembles  the  Ikin  of  an  animal  covered 
with  drong  hair,  under  which  furface  the  tongue  mud  imme¬ 
diately  lie,  when  the  mouth  is  (hut ;  it  is  of  a  light-brown- 
colour  in  the  Piked  Whale,,  and  is  darker  in  the  largp 
Whale,  r  . 

X  . 

In  the  Piked  Whale,,  when  the  mouth  is  fhut,  the  projecting 
whalebone  remains  entirely  on  the  indde  of  the  lower  jaw,  tho 
two  jaws  meeting  every  where  along  their  furface  but  how  this 
is  effected  in  the  large  Whale  I  do  not  certainly  know,  the  horl-' 
zontal  plane  made  by  the  lower  jaw  being,  draight,  as4n  ths- 
Piked  Whale ;  but  the  upper  jaw  being  an  arch  cannot  be  hid 
by  the  lower.  I  fuppofe,  therefore,  that  a  <  broad  upper  lip* 
meeting  as  low  as  the  lower  jaw,  covers  the  whole  of  the  outer 
edges  of  the  exterior  rows. 

The  whalebone  is  continually  wearing  down,  and  renewing 
in  the  fame  proportion,,  except  when  the  animal  is  growing  it 
is  renewed  fader*,  and  in  proportion  to  the  growth. - 

The  formation  of  the  whalebone  is  extremely  curious* 
being  in  one  refpeft  limilar  to  that  of  the  hair,  horns,  fpurs, 
&c. ;  but  it  has  betides  another  mode  of  growth  and  decay, 
equally  lingular. 

Thefe  plates  form  upon  a  thin  vafcular  fubdance*  not  im¬ 
mediately  adhering  to  the  jaw-bone ;  but  having  a  more  denfe 
fubdance  between,  which  is-  alfo  vafcular.  This  lubdance, 
which  may  be  called  the  nidus  of  the  whalebone,  fends  out 
(the  above)  thin  broad  procedes,  anfwering  to  each  plate,  on 
which  the  plate  is  formed,  as  the  Cock’s  fpur  or  the  Bull’s 
horn,  on  the  bony  core,  or  a  tooth  on  its  pulp ;  fo  that  each 
plate  is  necedarily  hollow  at  its  growing  end,  the  fird  part  cf 
the  growth  taking  place  on  the  inlide  of  this  hollow. 

JBelides* 
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Befides  this  mode  of  growth,  which  is  common  to  all  fuch 
fubffances,  it  receives  additional  layers  on  the  outfide,  which 
are  formed  upon  the  above-mentioned  vafcular  fubftance  ex¬ 
tended  along  the  furface  of  the  jaw.  This  part  alfo  forms 
upon  it  a  femi-horny  fubffanee  between  each  plate,  which  is 
very  white,  rifes  with  the  whalebone,  and  becomes  even  with 
the  outer  edge  of  the  jaw,  and  the  termination  of  its  outer 
part  forms  the  bead  above  mentioned.  This  intermediate  fub- 
flance  fills  up  the  fpaces  between  the  plates  as  high  as  the  jaw., 
ads  as  abutments  to  the  whalebone,  or  is  fimilar  to  the 
alveolar  proceffes  of  the  teeth,  keeping  them  firm  in  their 
.places.  (See  Tab.  XXIII.) 

As  both  the  whalebone  and  intermediate  fubffanee  are  con- 
ffantly  growing,  and  as  we  muff  fuppofe  a  determined  length 
neceffary,  a  regular  mode  of  decay  muff  be  effablifhed,  not 
depending  entirely  on  chance,  or  the  ufe  it  is  put  to. 

In  its  growth,  three  parts  appear  to  be  formed;  one  from 
the  riling  core,  which  is  the  center,  a  fecond  on  the  outfide, 
and  a  third  being ^the  intermediate  fubfiance.  Thefe  appear  to 
have  three  ffages  of  duration ;  for  that  which  forms  on  the 
core,  I  believe,  makes  the  hair,  and  that  on  the  outfide  makes 
principally  the  plate  of  whalebone;  this,  when  got  a  certain 
length,  breaks  off,  leaving  the  hair  proje&ing,  becoming  at 
the  termination  very  brittle ;  and  the  third,  or  intermediate 
fubffance,  by  the  time  it  rifes  as  high  as  the  edge  of  the  fkin 
of  the  jaw,  decays  and  foftens  away  like  the  old  cuticle  of  the 
foie  of  the  foot  when  ffeeped  in  water. 

The  ufe  of  the  whalebone,  I  fhould  believe,  is  principally 
for  the  retention  of  the  food  till  fwallowed ;  and  do  fuppofe 
the  fifh  they  catch  are  fmali,  when  compared  with  the  fize  of 
the  month. 
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The  oefophagus,  as  in  other  animals,  begins  at  the  fauces, 
©r  pofterior  part  of  the  mouth ;  and,  although  circular  at  this 
part,  is  foon  divided  into  two  paflages  by  the  epiglottis  paffing 
acrofs  it,  as  will  be  defcribed  hereafter.  Below  its  attachment  to 
the  trachea,  it  pafles  down  in  the  pofterior  mediaftinum,  at 
fome  diftance  from  the  fpine,  to  which  it  is  attached  by  a 
broad  part  of  the  fame  membrane,  and  its  anterior  furface 
makes  the  pofterior  part  of  a  cavity  behind  the  pericar¬ 
dium. 

Paffing  through  the  diaphragm  it  enters  the  ftomach,  and  is 
lined  with  a  very  thick,  foft,  and  white  cuticle,  which  is  con¬ 
tinued  into  the  firft  cavity  of  the  ftomach. 

The  inner,  or  true  coat,  is  white,  of  a  confiderable  denfity, 
and  not  mufcular ;  but  thrown  into  large  longitudinal  folds  by 
the  contraction  of  the  mufcular  fibres  of  the  oefophagus,  which 
are  very  ftrong.  It  is  very  glandular  ;  for  on  its  inner  furface, 
efpecially  near  the  fauces,  orifices  of  a  vaft  number  of  glands 
are  vifible. 

The  oefophagus  is  larger  in  proportion  to  the  bulk  of  the 
animal  than  in  the  quadruped,  although  not  fo  much  fo  as  it 
-  ufually  is  in  fifh,  which  we  may  fuppofe  fvvallow  their  food 
much  in  the  fame  way.  In  the  Piked  Whale  it  was  three 
inches  and  an  half  wide. 

The  ftomach,  as  in  other  animals,  lies  on  the  left  fide  of 
the  body,  and  terminates  in  the  pylorus  towards  the  right. 

The  duodenum  pafles  down  on  the  right  fide,  very  much  as 
in  the  human  fubjeCt,  excepting  that  it  is  more  eXpofed  from 
the  colon  not  croffing  it.  It  lies  on  the  right  kidney,  and 
then  pafles  to  the  left  fide  behind  the  afcending  part  of  the 
colon  and  root  of  the  mefentery,  comes  out  on  the  left  fide, 
and  getting  on  the  edge  of  the  mefentery  becomes  a  loofe  in- 

teftine,. 
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teftine,  forming  the  jejunum.  In  thiscourfe  behind  the  mefen- 
.tery  it  is  expofed,  as  in  moff  quadrupeds,  not  being  covered  by  it, 
as  in  the  human.  The  jejunum  and  ilium  pafs  along  the  edge  of 
the  mefentery  downwards  to  the  lower  part  of  the  abdomen. 
The  ilium  near  the  lower  end  makes  a  turn  towards  the 
right  fide,  and  then  mounting  upwards,  round  the  edge  of 
the  mefentery,  paffes  .a  little  way  on  the  right,  as  high  as 
the  kidney,  and  there. enters  the  colon,  or  caecum.  The  cae¬ 
cum  lies  on  the  lower  end  of  the  kidney,  conliderably  higher 
than  in 'the  human  body,  which  renders  the  afcending  part  of 
the  colon  fhort.  The  caecum  is  about  feven  inches  long,  and 
more  like  that  of  the  Lion  or  Seal  than  of  any  other  animal  I 
know. 

The  colon  paffes  obliquely  up  the  right  fide,  a  little  towards 
the  middle  of  the  abdomen  ;  and  when  as  high  as  the  ftomach, 
croffes  to  the  left,  and  acquires  a  broad  mefocolon :  at  this 
part  it  lies  upon  the  left  kidney,  and  in  its  paffage  down  gets 
more  and  more  to  the  middle  line  of  the  body.  When  it  has 
reached  the  lower  part ,  of  The  abdomen,  it  paffes  behind  the 
uterus,  and  along  with  the  vagina,  in  the  female  between  the 
two  tefficles,  and  behind  the  bladder  and  root  of  the  penis,  in 
the  male,  bending  down  to  open  on  what  is  called  the  belly 
of  the  animal  and  in  its  whole  courfe  it  is  gently  convoluted. 
In  thofe  which  have  no  caecum,  and  therefore  can  hardly  be 
faid  to  have  a  colon,  the  inteftine  before  its  termination  in  the 
reftum  makes  the  fame  kind  of  fweep  round  the  other  intef- 
tines,  as  the  colon  does  where  there  is  a  caecum. 

The  inteflines  are  not  large  for  the  fize  of  the  animal,  not  be¬ 
ing  larger  in  thofe  of  eighteen  or  twenty-four  feet  long  than  in 
the  Horfe,  the  colon  not  much  more  capacious  than  the  jejunum 
and  ilium,  and  very  (hort ;  a  circumhance  common  to  carni¬ 
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vorous  animals.  In  the  Piked  Whale,  the  length  from  the 
ftomach  to  the  caecum  is  28  yards  and  an  half,  length  of  caecum 
feven  inches,  of  the  colon  to  the  anus  two  yards  and  three 
quarters.  The  fmall  inteftines  are  juft  five  times  the  length 
of  the  animal,  the  colon  with  the  caecum  a  little  more  than 
one-half  the  length. 

Thofe  parts  that  refpeft  the  nouriftiment  of  this  tribe  do  not 
all  fo  exafitly  correfpond  as  in  land  animals ;  for  in  thefe 
one  in  fome  degree  leads  to  the  other.  Thus  the  teeth  in  the 
ruminating  tribe  point  out  the  kind  of  ftomach,  caecum,  and 
colon  ;  while  in  others,  as  the  Horfe,  Hare,  Lion,  &c.  the 
appearances  of  the  teeth  only  give  us  the  kind  of  colon  and 
caecum;  but  in  this  tribe,  whether  teeth  or  no  teeth,  the  fto- 
machs  do  not  vary  much,  nor  does  the  circumftance  of  caecum 
feem  to  depend  on  either  teeth  or  ftomach.  The  circumftances 
by  which,  from  the  form  of  one  part  we  judge  what  others 
are,  fail  us  here;  but  this  may  arife  from  not  knowing  all  the 
circumftances.  The  ftomach,  in  all  that  I  have  examined, 
Confifts  of  feveral  bags,  continued  from  the  ffrft  on  the  left 
towards  the  right.,  where  the  laft  terminates  in  duodenum. 
The  number  is  not  the  fame  in  all ;  for  in  the  Porpoile,  Gram¬ 
pus,  and  Piked  Whale,  there  are  five ;  in  the  Bottle-nofe 
feven.  Their  fize  refpedling  one  another  differs  very  confidera- 
bly  ;  fo  that  the  largeft  in  one  fpecies  may  in  another  be  only 
the  fecond.  The  two  firft  in  the  Porpoife,  Bottle-nofe,  and 
Piked  Whale,  are  by  much  the  largeft;  the  others  are  fmailer, 
although  irregularly  fo. 

The  firft  ftomach  has,  I  believe,  in  all  very  much  the  fhape 
of  an  egg,  with  the  fmall  end  downwards.  It  is  lined  every 
where  with  a  continuation  of  the  cuticle  from  the  oefophagus.  In 
the  Porpoife  the  oefophagus  enters  the  fuperior  end  of  the  fto- 
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mach.  In  the  Piked  Whale  its  entrance  is  a  little  way  on  the 
pofierior  part  of  the  upper  end,  and  is  oblique. 

The  fecond  Aomach  in  the  Piked  Whale  is  very  large,  and 
rather  longer  than  the  firfi.  It  is  of  the  fhape  of  the  Italic  St 
palling  out  from  the  upper  end  of  the  firA  on  its  right  fide, 
by  nearly  as  large  a  beginning  as  the  body  of  the  bag.  In  the 
Porpoife  it  by  no  means  bears  the  fame  proportion  to  the  firA,. 
and  opens  by  a  narrower  orifice;  then  palling  down  along  the 
right  fide  of  the  fir  A  Aomach,  it  bends  a  little  outwards  at  the 
lower  end,  and  terminates  in  the  third.  Where  this  fecond  Ao- 
mach  begins,  the  cuticle  of  the  fir  A  ends.  The  whole  of  the  in- 
fide  of  this  Aomach  is  thrown  into  unequal  rugae,  appearing  like 
a  large  irregular  honeycomb.  In  the  Piked  Whale  the  rugae 
are  longitudinal,  and  in  many  places  very  deep,  fome  of  them 
being  united  by  crofs  bands  ;  and  in  the  Porpoife  the  folds  are  very 
thick,  maffy,  and  indented  into  one  another.  This  Aomach 
opens  into  the  third  by  a  round  contracted  orifice,  which  does' 
not  feem  to  be  valvular. 

The  third  flomach  is  by  much  the  fmalleA,  and  appears 
to  be  only  a  pafiage  between  the  fecond  and  fourth.  It  has  no- 
peculiar  AruClure  on  the  infide,  but  terminates  in  the  fourth 
by  nearly  as  large  an  opening  as  its  beginning.  In  the  Por¬ 
poife  it  is  not  above  one,  and  in  the  Bottle-nofe  about  five 
inches  long. 

The  fourth  Aomach  is  of  a  confiderable  fize ;  but  a  good 
deal  lefs  than  either  the  firA  or  fecond.  In  the  Piked  Whale 
it  is  not  round,  but  feems  fiattened  between  the  fecond  and 
fifth.  In  the  Porpoife  it  is  long,  palling  in  a  ferpentine  courfe 
almoA  like  an  inteAine.  The  internal  furface  is  regular,  but 
villous,  and  opens  on  its  right  fide  into  the  fifth,  by  a  round 
opening  fmaller  than  the  entrance  from  the  third. 
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The  fifth  ftomach  is  in  the  Piked  Whale  round,  and  in  the 

-  ,  •  r 

Porpoife  oval ;  it  is  fmall,  and  terminates  in  the  pylorus,  which 
has  little  of  a  valvular  appearance.  Its  coats  are  thinner  than 
thofe  of  the  fourth,  having  an  even  inner  furface,  which  is 
commonly  tinged  with  bile. 

The  Piked  Whale  and,  I  believe,  the  large  Whalebone 
Whale,  have  a  cascum ;  but  it  is  wanting  in  the  Porpoife, 
Grampus,  and  Bottle-nofe  Whale. 

The  ItruCture  of  the  inner  furface  of  the  inteftine  is  in  fome 
very  fingular,  and  different  from  that  of  the  others. 

The  inner  furface  of  the  duodenum  in  the  Piked  Whale  is 
thrown  into  longitudinal  rugae,  or  valves,  which  are  at  fome 
diftance  from  each  other,  and  thefe  receive  lateral  folds.  The 
duodenum  in  the  Bottle-nofe  fwells  out  into  a  large  cavity,  and 
might  almofi:  be  reckoned  an  eighth  ftomach ;  but  as  the  gall 

duCts  enter  it  I  fhall  call  it  duodenum. 

* 

The  inner  coat  of  the  jejunum,  and  ilium,  appears  in  irre¬ 
gular  folds,  which  may  vary  according  as  the  mufcular  coat  of 
the  inteftine  aCts  :  yet  I  do  not  believe,  that  their  form  de¬ 
pends  intirely  on  that  circumffance,  as  they  run  longitudinally, 
and  take  a  ferpentine  courfe  when  the  gut  is  Ihortened  by  the 
contraction  of  the  longitudinal  mufcular  fibres.  The  intefiinal 
canal  of  the  Porpoife  has  feveral  longitudinal  folds  of  the  inner 
coat  paffing  along  it,  through  the  whole  of  its  length.  In  the 
Bottle-nofe  the  inner  coat,  through  nearly  the  whole  track  of  the 
inteftine,  is  thrown  into  large  cells,  and  thefe  again  fubdivided 
into  fmaller;  the  axis  of  which  cells  is  not  perpendicular  to  a 
tran fverfe  feCtion  of  the  inteftine,  but  oblique,  forming  pouches 
with  the  mouths  downwards,  and  acting  almofi;  like  valves, 
when  any  thing  is  attempted  to  be  palled  in  a  contrary  di¬ 
rection  ;  they  begin  faintly  in  the  duodenum,  before  it  makes 
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its  quick  turn,  and  terminate  near  the  anus.  The  colon  and' 
reCtum  have  the  rugae  very  flat,  which  feems  to  depend  in¬ 
ti  rely  on  the  contraction  of  the  gut. 

The  reCtum  near  the  anus  appears,  for  four  or  five  inches, 
much  contracted,  is  glandular,  covered  by  a  foft  cuticle,  and 
the  anus  final!. 

I  never  found  any  air  in  the  intefiines  of  this  tribe  ;  nor 
indeed  in  any  of  the  aquatic  animals. 

The  mefenteric  artery  anaftomofes  by  large  branches. 

There  is  a  confiderable  degree  of  uniformity  in  the  liver  of  this 
tribe  of  animals.  In  fbapeit  nearly  refembles  the  human,  but  is 
not  fo  thick  at  the  bafe,  nor  fo  {harp  at  the  lower  edge,  and  is 
probably  not  fo  firm  in  its  texture.  The  right  lobe  is  the  largeft 
and  thickefi,  its  falciform  ligament  broad,  and  there  is  a  large 
fiffure  between  the  two  lobes,  in  which  the  round  ligament 
pafles.  The  liver  towards  the  left  is  very  much  attached 
to  the  fiomach,  the  little  epiploon  being  a  thick  fubflance. 
There  is  no  gall-bladder ;  the  hepatic  duCt  is  large,  and  enters 
the  duodenum  about  feven  inches  beyond' the  pylorus. 

The  pancreas  is  a  very  long,  flat  body,  having  its  left  end 
attached  to  the  right  fide  of  the  firfi  cavity  of  the  fiomach  : 
it  pafles  acrofs  the  fpine  at  the  root  of  the  mefentery,  and  near 
to  the  pylorus  joins  the  hollow  curve  of  the  duodenum,  along 
which  it  is  continued,  and  adheres  to  that  intefiine,  its  duCt 
entering  that  of  the  liver  near  the  termination  in  the  gut. 

Although  this  tribe  cannot  be  faid  to  ruminate,  yet  in  the 
number  of  fiomachs  they  come  nearefi  to  that  order;  but  here 
I  fufpeCl  that  the  order  of  digefiion  is  in  fome  degree  inverted. 
In  both  the  ruminants,  and  this  tribe,  I  think  it  muft  be  allowed 
that  the  firfi  fiomach  is  a  refervoir.  In  the  ruminants  the  pre- 
cife  ufe  of  the  fecond  and  third  fiomachs  is  perhaps  not  known  ; 
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but  digeftion  is  certainly  carried  on  in  the  fourth  ;  while  in  this 
tribe,  I  imagine,  digeftion  is  performed  in  the  fecond,  and  the 
ufe  of  the  third  and  fourth'  is  not  exactly  afcertained. 

The  caecum  and  colon  do  not  aflift  in  pointingout  the  nature 
of  the  food  and  mode  of  digeftion  in  this  tribe.  The  Porpoife 
which  has  teeth,  and  four  cavities  to  the  ffomach,  has  no  cae¬ 
cum,  fimilar  to  fome  land  animals,  as  the  Bear,  Badger, 
Racoon,  Ferret,  Polecat,  &c.  ;  neither  has  the  Bottle-nofe  a 
caecum  which  has  only  two  fmall  teeth  in  the  lower  jaw;  and 
the  Piked  Whale,  which  has  no  teeth,  has  a  caecum,  almoft 
exactly  like  the  Lion,  which  has  teeth  and  a  very  different  kind 
of  ffomach. 

The  food  of  the  whole  of  this  tribe,  I  believe,  is  fifh ; 
probably  each  may  have  a  particular  kind,  of  which  it  is 
fondeff,  yet  does  not  refufe  a  variety.  In  the  ffomach  of  the 
large  Bottle-nofe,  I  found  the  beaks  of  fome  hundreds  of 
Cuttle*fifh.  In  the  Grampus  I  found  the  tail  of  a  Porpoife  ; 
fo  that  they  eat  their  own  genus.  In  the  ffomach  of  the  Piked 
Whale,  I  found  the  bones  of  different  fifh,  but  particularly 
thofe  of  the  Dog-fiffi.  From  the  fize  of  the  oefbphagus  we 
may  conclude,  that  they  do  not  fwallow  fifh  fo  large  in-  pro¬ 
portion  to  their  fize  as  many  fifh  do,  that  we  have  reafon 
to  believe  take  their  food  in  the  fame  way  :  for  fifh  often  at¬ 
tempt  to  fwallow  what  is  larger  than  their  ffomachs  can  at  one 
time  contain,  and  part  remains  in  the  oefophagus  till  the  reft  is- 
digefted. 

The  epiploon  on  the  whole  is-  a  thin  membrane ;  on  the 
right  fide  it  is  rather  a  thin  net-work,  though  on  the  left  it  is  a 
complete  membrane,  and  near  to  the  ffomach  of  the  fame  fide 
becomes  of  a  confiderable  thick nefs,  efpecially  between  the 
two  firft  bags  of  the  ffomach.  It  has  little  or  no  fat,  except 

what 
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what  (lightly  covers  the  vefTels  in  particular  parts.  It  is  attached 
forwards,  all  along  to  the  lower  part  of  the  different  bags  confti- 
tuting  the  ftomach,  and  on  the  right  to  the  root  of  the  mefen- 
tery,  between  the  ftomach  and  tranfverle  arch  of  the  colon,  firft 
behind  to  the  tranfverfe  arch  of  the  colon  and  root  of  the  me- 
fentery,  then  to  the  pofterior  furface  of  the  left  or  firft  bag  of 
the  ftomach,  behind  the  anterior  attachment.  In  fome  of  this 
tribe  there  is  the  ufual  paflage  behind  the  veflels  going  to  the 
liver,  common  to  all  quadrupeds  I  am  acquainted  with  ;  but  in 
others,  as  the  fmall  Bottle-nofe,  there  is  no  fuch  paflage, 
which  by  the  cavity  behind  the  ftomach  in  the  epiploon  of  this 
animal  becomes  a  circumfcribed  cavity. 

The  fpleen  is  involved  in  the  epiploon,  and  is  very  fmall  for 
the  fize  of  the  animal.  There  are  in  fome,  as  the  Porpoife, 
one  or  two  fmall  ones,  about  the  fize  of  a  nutmeg,  often  fmal¬ 
ler,  placed  in  the  epiploon  behind  the  other.  Thefe  are  fome- 
dmes  met  with  likewife  in  the  human  body. 

The  kidnies  in  the  whole  of  this  tribe  of  animals  are  con¬ 
glomerated,  being  made  up  of  fmaller  parts,  which  are  only 
connefled  by  cellular  membrane,  blood-veftels,  and  duffs,  or 
infundibula;  but  not  partially  connected  by  continuity  of  fub- 
ftance,  as  in  the  human  body,  the  Ox,  &c. :  every  portion  is  of 
a  conical  figure,  whofe  apex  is  placed  towards  the  center  of 
the  kidney,  the  bafe  making  the  external  furface ;  and  each  is 
compofed  of  a  cortical  and  tubular  fubftance,  the  tubular  ter¬ 
minating  in  the  apex,  which  apex  makes  the  mamilla.  Each 
mamilla  has  an  infundibulum,  which  is  long,  and  at  its  be¬ 
ginning  wide,  embracing  the  bafe  of  the  mamilla,  and  becom¬ 
ing  fmaller.  Thefe  infundibula  unite  at  laft,  and  form  the 
ureter.  The  whole  kidney  is  an  oblong  fiat  body,  broader 
and  thicker  at  the  upper  end  than  the  lower,  and  has  the 
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appearance  of  being  made  up  of  different  parts  placed  dole 
together,  almoft  like  the  pavement  of  a  ftreet. 

The  ureter  comes  out  at  the  lower  end,  and  paffes  along  to 
the  bladder,  which  it  enters  very  near  the  urethra. 

The  bladder  is  oblong,  and  fmall  for  the  fize  of  the  animal. 
In  the  female  the  urethra  paffes  along  to  the  external  fulcus  or 
vulva,  and  opens  juft  under  the  clitoris,  much  as  in  the  human 
fubjedt. 

Whether  being  inhabitants  of  the  water  makes  fuch  a  con- 
ftrudlion  of  kidney  neceffary  I  cannot  fay;  yet  one  muft  fup- 
pofe  it  to  have  fome  connection  with  fuch  fituation,  fince  we 
find  it  almoft  uniformly  take  place  in  animals  inhabiting  the 
water,  whether  wholly,  as  this  tribe,  or  occafionally,  as  the 
Manatee,  Seal,  and  White  Bear:  there  is,  however,  the  fame 
ftrudture  in  the  Black  Bear,  which,  I  believe,  never  inhabits 
the  water.  This,  perhaps,  fhould  be  confidered  in  another 
light,  as  nature  keeping  up  to  a  certain  uniformity  in  the 
ftrudture  of  fimilar  animals  ;  for  the  Black  Bear  in  conftrudtion 
of  parts  is,  in  every  other  refpedt  as  well  as  this,  like  the 
White  Bear. 

The  capfulae  renales  are  fmall  for  the  fize  of  the  animal, 
when  compared  to  the  human,  as  indeed  they  are  in  mod:  ani¬ 
mals.  They  are  flat,  and  of  an  oval  figure ;  the  right  lies  on 
the  lower  and  pofterior  part  of  the  diaphragm  fomewhat  higher 
than  the  kidney  ;  the  left  is  iituated  lower  down,  by  the  fide 
of  the  aorta,  between  it  and.  the  left  kidney.  They  are  com- 
poled  of  two  fubftances  ;  the  external  having  the  direction  of 
its  fibres  or  parts  towards  the  center  ;  the  internal  feemrng  more 
uniform,  and  not  having  fo  much  of  the  fibrous  appearance. 

The  blood  of  animals  of  this  order  is,  I  believe,  fimilar  to 

that  of  quadrupeds ;  but  I  have  an  idea,  that  the  red  globules 
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are  in  larger  proportion.  I  will  not  pretend  to  determine  how  far 
this  may  affift  in  keeping  up  the  animal  heat;  but  as  thefe  ani¬ 
mals  may  be  faid  to  live  in  a  very  cold  climate  or  atmofphere, 
and  fuch  as  readily  carries  off  heat  from  the  body,  they  may 
want  fome  help  of  this  kind. 

It  is  certain  that  the  quantity  of  blood  in  this  tribe  and  in 
the  Seal  is  comparatively  larger  than  in  the  quadruped,  and 
therefore  probably  amounts  to  more  than  that  of  any  other 
known  animal. 

Th  is  tribe  differs  from  fifh  in  having  the  red  blood  carried 
to  the  extreme  parts  of  the  body,  iimilar  to  the  quadruped. 

The  cavity  of  the  thorax  is  compofed  of  nearly  the  fame 
parts  as  in  the  quadruped;  but  there  appears  to  be  fome  dif¬ 
ference,  and  the  varieties  in  the  different  genera  are  greater. 

The  general  cavity  is  divided  into  two,  as  in  the  quadruped, 
by  the  heart  and  mediaffinum. 

The  heart  in  this  tribe,  and  in  the  Seal,  is  probably  larger 
in  proportion  to  their  fize  than  in  the  quadruped,  as  alfo  the 
blood- veffels,  more  ofpeoially  the  veins. 

The  heart  is  inclofed  in  its  pericardium,  which  is  attached  by 
a  broad  furface  to  the  diaphragm,  as  in  the  human  body.  It  is 
compofed  of  four  cavities^,  two  auricles,  and  two  ventricles-: 
it  is  more  flat  than  in  the  quadruped,  and  adapted  to  the  fhape 
of  the  cheff.  The  .auricles  have  more  fafciculae,  and  thefe 
pafs  more  acrofs  the  cavity  from  fide  to  fide  than  in  many  other 
animals ;  befides,  being  very  mufcular,  they  are  very  elafiic, 

*  As  the  circulation  is  a  permanent  part  of  the  conflitution  refpefting  the 
clafs  to  which  the  animal  belongs,  and  as  the  kind  of  heart  correfponds  with  the 
circulation,  thefe  (liould  be  conhdered  in  the  clailiug  of  animals.  Thus  we  have 
animals  w'hofe  hearts  have  only  one  cavity,  others  with  two,  three,  and  four 
vines. 
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for  being  ftretched  they  contraft  again  very  confiderably.  There 
is  nothing  uncommon  or  particular  in  the  ftruTure  of  the  ven¬ 
tricles,  in  the  valves  of  the  ventricles,  or  in  that  of  the  arteries. 

The  general  ftrufture  of  the  arteries  refembles  that  of  other 
animals  ;  and  where  parts  are  nearly  fimilar,  the  diftribution  is 
likewife  fimilar.  The  aorta  forms  its  ufual  curve,  and  fends 
off  the  carotid  and  fubclavian  arteries. 

Animals  of  this  tribe,  as  has  been  obferved,  have  a  greater 
proportion  of  blood  than  any  other  known,  and  there  are  many 
arteries  apparently  intended  as  refervoirs,  where  a  larger  quantity 
of  arterial  blood  feemed  to  be  required  in  a  part,  and  vafcularity 
could  not  be  the  only  object.  Thus  we  find,  that  the  intercoftal 
arteries  divide  into  a  vaft  number  of  branches,  which  run  in  a 
ferpentine  courfe  between  the  pleura,  ribs,  and  their  mufcles, 
making  a  thick  fubftance  fomewhat  fimilar  to  that  formed  by  the 
fpermatick  artery  in  the  Bull.  Thofe  veffels,  every  where  lining 
the  fides  of  the  thorax,  pafs  in  between  the  ribs  near  their  arti¬ 
culation,  and  alfo  behind  the  ligamentous  attachment  of  the  ribs, 
and  anaftomofe  with  each  other.  The  medulla  fpitialis  is  fur- 
rounded  with  a  net-work  of  arteries  in  the  fame  manner,  more 
efpecially  where  it  comes  out  from  the  brain,  where  a  thick  fub¬ 
ftance  is  formed  by  their  ramifications  and  convolutions  ;  and 
thefe  veflels  moft  probably  anafcomofe  with  thofe  of  the  thorax. 

The  fubclavian  artery  in  the  Piked  Whale,  before  it  paffes 
over  the  firft  rib,  fends  down  into  the  cheft  arteries  which 
a  (lift  in  forming  the  plexus  on  the  infide  of  the  ribs  ;  I  am  not 
certain  but  the  internal  mammary  arteries  contribute  to  form 
the  anterior  part  of  this  plexus.  The  motion  of  the  blood  in 
fuch  mud  be  very  (low;  the  ufe  of  which  we  do  not  readily  lee. 
The  defcenditw  aorta  fends  oft  the  intercoftals,  which  are  very 
large,  and  give  branches  to  this  plexus;  and  when  it  has  reached 
the  abdomen,  it  fends  off,  as  in  the  quadruped,  the  different 
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branches  to  the  vifcera,  and  the  lumbar  arteries,  which  are  like- 
wife  very  large  for  the  fupply  of  that  vad  mafs  of  mufcles 
which  moves  the  tail. 

In  our  examination  of  particular  parts,  the  fize  of  which  is 
generally  regulated  by  that  of  the  whole  animal,  if  we  have  only 
been  accudomed  to  fee  them  in  thofe  which  are  fmallor  middle- 
fized,  we  behold  them  with  adonifhment  in  animals  fo  far. 
exceeding  the  common  bulk  as  the  Whale.  Thus  the  heart 
and  aorta  of  the  Spermaceti  Whale  appeared  prodigious,  being 
too  large  to  be  contained  in  a  wide  tub,  the  aorta  mea- 
furing  a  foot  in  diameter.  When  we  confider  thefe  as  applied 
to  the  circulation,  and  figure  to  ourfelves,  that  probably  ten 
or  fifteen  gallons  of  blood  are  thrown  out  at  one  drake,  and 
moved  with  an  immenfe  velocity  through  a  tube  of  a  foot  dia¬ 
meter,  the  whole  idea  fills  the  mind  with  wonder. 

t 

The  veins,  I  believe,  have  nothing  particular  in  their  druc- 
ture,  excepting  in  parts  requiring  a  peculiarity,  as  in  the ‘folds 
of  the  ikin  on  the  bread;  in  the  Piked  Whale,  where  their  eladi- 
city  was  to  be  increafed. 

Of  the  Larynx. 

The  larynx  in  mod;  animals  living  on  land  is  a  compound 
organ,  adapted  both  for  refpiration,  deglutition,  and  found,  which 
lad  is  produced  in  the  adlions  of  refpiration  ;  but  in  this  tribe 
.the  larynx,  I  fuppofe,  is  only  adapted  to  refpiration,  as  we  do 
know  that  they  have  any  mode  of  producing  found. 

It  is  compofed  of  os  hyoides,  thyroid,  cricoid,  and  two  arv- 
tenoid  cartilages,  with  the  epiglottis.  It  varies  very  much  in 
dru&ure  and  fize,  when  compared  in  animals  of  different 
genera.  Thefe  cartilages  were  much  fmaller  in  the  Bottle- 
nofe  of  twenty-four  feet  long,  than  in  the  Piked  Whale  of 
feventeen  feet,  while  the  os  hyoides  was  much  larger. 

In 
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In  the  Bottle- nofe,  the  os  hyoides  is  compofed  of  three 
bones,  befides  two  whofe  ends  are  attached  to  it,  being  placed 
above  the  os  hyoides,  making  five  in  all.  In  the  Porpoife,  Piked 
Whale,  &c.  it  is  but  one  bone,  (lightly  bent,  having  a  broad 
thin  procefs  paffing  up,  which  is  a  little  forked  :  it  has  no 
attachment  to  the  head  by  means  of  other  bones,  as  in  many 
quadrupeds. 

The  thyroid  cartilage  in  the  Piked  Whale  is  broad  from  fide 
to  (ide,  but  not  from  the  upper  to  the  lower  part :  it  has  two 
lateral  procefles,  wThich  are  long,  and  pafs  down  the  outfide  of 
the  cricoid,  near  to  its  lower  end,  and  are  joined  to  it  much  as 
in  the  human  fubjedt.  Thefe  differ  in  fhape  in  different  ani¬ 
mals  of  this  tribe. 

The  cricoid  cartilage  is  broad  and  flat,  making  the  pofterior 
and  lateral  part  of  the  larynx,  and  is  much  deeper  behind,  and 
laterally,  than  before.  It  is  extremely  thick  and  ffrong,  flat¬ 
tened  on  the  pofterior  furface,  and  hollowed  from  the  upper 
edge  to  the  lower.  It  terminates  by  a  thick  edge  on  the  pofte- 
rior  part  above,  but  irregularly  at  the  lower  edge,  in  the  carti¬ 
lages  of  the  larynx. 

The  two  arytenoid  cartilages  are  extremely  projecting,  and 
united  to  each  other  till  near  their  ends  ;  are  articulated  on  the 
upper  edge  of  the  cricoid,  but  fend  down  a  procefs,  which 
paffes  on  the  infide  of  the  cricoid,  being  attached  to  a  bag  in  the 
Piked  Whale,  which  is  formed  below  the  thyroid  and  before  the 
cricoid  cartilages  ;  they  crofs  the  cavity  of  the  larynx  obliquely, 
making  the  paffage,  at  the  upper  part,  a  groove  between  them  : 
the  cavity  at  this  place  fwells  out  laterally,  but  is  very  narrow 
between  the  anterior  and  pofterior  furfaces.  The  paflage  above 
between  the  arytenoid  and  thyroid  cartilages  is  wide  from  fide 
to  fide,  and  is  continued  down  on  the  outfide  of  the  procefles  of 
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the  arytenoid  cartilage,  as  well  as  between  them,  ending  below 
the  thyroid,  which  is  folliculated  on  its  inner  furface  on  the 
fore  part  of  the  cricoid  cartilage. 

The  epiglottis  makes  a  third  part  of  the  paflage,  and  compleats 
the  glottis  by  forming  it  into  a  canal,  in  feveral  of  this  tribe  ; 
but  in  the  Piked  Whale  it  was  not  attached  to  the  two  arytenoid 
cartilages,  but  only  in  contact,  or  inclofing  them  at  their  bafe* 
fo  as  to  make. them  form  a  complete  canal. 

I  could  not  obferve  any  thing  like  a  thyroid  gland. 

From  the  glottis  and  epiglottis  being  fo  connected  as  to  make 
but  one  canal,  and  from  the  thyroid  and  cricoid  cartilages 
being  fo  flattened  in  fome  between  the  anterior  and  poAerior 
furface,  the  paflage  through  thefe  parts  is  very  fmall  or  con¬ 
tracted  ;  but  the  trachea  fwells  out  again  into  a  very  confldera- 
ble  flze.  Its  larger  branches  are  in  proportion  to  the  trunk, 
and  enter  the  lungs  at  the  upper  end  along  with  the  blood- 
vefiels. 


Of  the  Lungs. 

The  lungs  are  two  oblong  bodies,  one  on  each  fide  of  the 
chefl,  and  are  not  divided  into  fmalier  lobes,  as  in  the  human 
fubjeCt.  They  are  of  conflderable  length,  but  not  fo  deep, 
between  the  fore  and  back  part,  as  in  the  quadruped,  from  the 
heart  being  broad,  flat,  and  of  itfelf  filling  up  the  fore  part  of 
the  cheA.  They  pafs  further  down  on  the  back  part  than  in  the 
quadruped,  by  which  their  flze  is  increafed,  and  rife  higher  up 
in  the  cheA  than  the  entrance  of  the  veflels,  coming  to  a  point 
at  the  upper  end.  From  the  entrance  of  the  veflels  they  are 
connected  downwards,  along  their  whole  inner  edge,  by  a  Arong 
attachment  (in  which  there  are  in  fome  lymphatic  glands)  to 

the 
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the  pofterior  mediaftinum.  The  lungs  are  extremely  elaflic  in 
their  fubftance,  even  fo  much  fo  as  to  fqueeze  out  any  air  that 
may  be  thrown  into  them,  and  to  become  almoft  at  once  a 
folid  mafs,  having  a  good  deal  the  appearance,  confidence,  and 
feel  of  an  ox’s  fpleen.  The  branches  of  the  branchiae  which 
ramify  into  the  lungs  have  not  the  cartilages  flat,  but  rather 
rounded ;  a  conftrudtion  which  admits  of  greater  motion  be¬ 
tween  each. 

The  pulmonary  cells  are  fmaller  than  in  quadrupeds,  which 
may  make  lefs  air  neceflary,  and  they  communicate  with  each 
other,  which  thofe  of 'the  quadruped  do  not ;  for  by  blowing 
into  one  branch  of  the  trachea,  not  only  the  part  to  which  it 
immediately  goes,  but  the  whole  lungs  are  filled. 

As  the  ribs  in  this  tribe  do  not  completely  make  the  cavity 
of  the  thorax,  the  diaphragm  has  not  the  fame  attachments  as 
in  the  quadruped,  but  is  connedted  forwards  to  the  abdominal 
mufcles,  wrhich  are  very  ftrong,  being  a  mixture  of  mufcular 
and  tendinous  fibres. 

The  pofition  of  the  diaphragm  is  lefs  tranfverfe  than  in  the 
quadruped,  pafling  more  obliquely  backwards,  and  coming  very 
low  on  the  fpine,  and  higher  up  before  ;  which  makes  the  chefl 
longefl:  in  the  direction  of  the  animal  at  the  back,  and  gives 
room  for  the  lungs  to  be  continued  along  the  fpine. 

The  parts  immediately  concerned  in  inipiration  are  extremely 
ftrong ;  the  diaphragm  remarkably  fo.  The  reafon  of  this 
muff  at  once  appear ;  it  neceflarily  requiring  great  force  to  ex¬ 
pand  in  a  denfe  medium  like  water,  elpecially  too  when  the 
vacuity  is  to  be  filled  with  one  which  is  rarer,  and  is  to  water  a 
fpecies  of  vacuum,  the  prefiure  being  much  greater  on  the 
external  furface  than  the  counter- prefiure  from  within.  But 
expiration  on  the  other  hand  mufi:  be  much  more  eafily  per¬ 
formed  y 
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formed ;  the  natural  elafticity  of  the  parts  themfelves,  with 
the  preffure  of  the  water  on  the  external  furface  of  the  body, 
being  greater  than  the  refinance  of  the  air  from  within,  will 
both  tend  to  produce  expiration  without  any  immediate  action 
of  mufcles. 

The  diaphragm,  in  thefe  animals,  appears  to  be  the  principal 
agent  in  infpiration  ;  and  the  cavity  of  the  thorax  not  being  in- 
tirely  furrounded  by  bony  parts,  is  of  courfe  lefs  eafily  expanded, 
and  the  apparatus  for  its  expanfion  in  all  diredtions,  as  in  the 
quadruped,  does  not  exift  here. 

The  Blow-hole,  or  Paffage  jor  the  Air. 

As  the  nofe  in  every  animal  that  breathes  air  is  a  common 
paflage  for  the  air,  and  is  alfo  the  organ  of  fmelling ;  I  (hall 
defcribe  it  in  this  tribe  as  inftrumental  to  both  thefe  purpofes. 

There  is  a  variety  in  fome  fpecies  of  this  animal  which  is,  I 
believe,  peculiar  to  this  order ;  that  is,  the  want  of  the  fen fe  of 
fmelling ;  none  of  thofe  which  I  have  yet  examined  having 
that  fenfe,  except  the  two  kinds  of  Whalebone  Whale  :  fuch  of 
courfe  have  neither  the  olfadtory  nerves,  nor  the  organ  ;  there¬ 
fore,  in  them,  the  noftrils  are  intended  merely  for  refpiration ; 
but  others  have  the  organ  placed  in  this  pafiage  as  in  other 
animals. 

The  membranous  portion  of  the  pofterior  noftrils  is  one  canal ; 
but  when  in  the  bony  part,  in  moft  of  them,  it  is  divided 
into  two ;  the  Spermaceti  Whale,  however,  is  an  exception. 
In  thofe  which  have  it  divided,  it  is  in  fome  continued  double 
through  the  anterior  foft  parts,  opening  by  two  orifices,  as  in 
the  Piked  Whale  ;  but  in  others,  it  unites  again  in  the  mem¬ 
branous  part,  making  externally  only  one  orifice,  as  in  the 
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Porpoife,  Grampus,  and  Bottle-nofe.  At  its  beginning  in  the 
fauces,  it  is  a  roundifh  hole,  furrounded  by  a  ftrong  fphindler 
mufcle,  for  grafping  the  epiglottis ;  beyond  this,  the  canal 
becomes  larger,  and  opens  into  the  two  paffages  in  the  bones 
of  the  head.  This  part  is  very  glandular,  being  full  of  fol¬ 
licles,  whofe  dudts  ramify  in  the  furrounding  fubftance,  which 
appears  fatty  and  mufcular  like  the  root  of  the  tongue,  and 
thefe  ramifications  communicate  with  one  another,  and  contain 
a  vifcid  flime. 

In  the  Spermaceti  Whale,  which  has  a  fingle  canal,  it  is 
thrown  a.  little  to  the  left  fide.  After  thefe  canals  emerge 
from  the  bones  near  the  external  opening,  they  become 
irregular,  and  have  feveral  fulci  palling  out  laterally,  of 
irregular  forms,  with  correfponding  eminences.  The  ftruc- 
ture  of  thefe  eminences  is  mufcular  and  fatty,  but  lefs  muf¬ 
cular  than  the  tongue  of  a  quadruped- 

ill  the  Porpoife  there  are  two  fulci  on  each  fide ;  two  large 
and  two  fmall,  with  correfponding  eminences  of  different 
fhapes,  the  large  ones  being  thrown  into  folds.  The  Spermaceti 
Whale  has  the  leaft  of  this  ftrudture ;  the  external  opening  in 
it  comes  farther  forwards  towards  the  anterior  part  of  the  head, 
and  is  consequently  longer  than  in  others  of  this  order.  Near 
to  its  opening  externally,  it  forms  a  large  fulcus,  and  on 
each  fide  of  this  canal  is  a  cartilage,  which  runs  nearly  its 
whole  length.  In  all  that  I  have  examined,  this  canal,  for¬ 
wards  from  the  bones,  is  intirely  lined  with  a  thick  cuticle  of 
a  dark  colour. 

In  thofe  which  have  only  one  external  opening,  it  is  tranf- 
verfe,  as  in.  the  Porpoife,  Grampus,  Bottle-nofe  and  Sperma¬ 
ceti  Whale,  &c. ;  where  double,  they  are  longitudinal,  as  in 
the  Piked  Whale,  and  the  large  Whalebone  Whale..  Thefe- 

openings.. 
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openings  form  a  paflage  for  the  air  in  refpiration  to  and  from 
the  lungs ;  for  it  would  be  impoffible  for  thefe  animals  to 
breathe  air  through  the  mouth ;  indeed,  I  believe,  the  human 
fpecies  alone  breathe  by  the  mouth,  and  in  them  it  is  moftly 
from  habit ;  for  in  quadrupeds  the  epiglottis  conduits  the 
air  into  the  nofe. 

In  the  whole  of  this  tribe,  the  fituation  of  the  opening  on 
the  upper  furface  of  the  head  is  well  adapted  for  this  purpofe, 
being  the  firft  part  that  comes  to  the  furface  of  the  water  in 
the  natural  progreffive  motion  of  the  animal ;  therefore  it  is  to 
be  considered  principally  as  a  refpiratory  organ,  and  where  it 
contains  the  organ  of  fmell,  that  is  only  fecond'ary. 

As  the  animals  of  this  order  do  not  live  in  the  medium  which 
they  infpire,  the  organs  conducing  the  air  to  the  lungs  are  in 
fome  fort  particularly  conftru£led,  that  the  water  in  which 
they  live  may  not  interfere  with  the  air  they  breathe. 

The  projecting  glottis,  which  has  been  defcribed,  palfes  into 
the  pofterior  noftrils,  by  which  means  it  crofles  the  fauces,  di¬ 
viding  them  into  two  paflages.  The  enlargement  at  the  termi¬ 
nation  of  the  glottis,  obferved  in  fome  of  them,  would  feem 
to  be  intended  to  prevent  its  retraction  ;  but,  as  it  feems  con¬ 
fined  to  the  Porpoife  and  Grampus,  it  may,  perhaps,  in  them 
anfwer  fome  other  purpofe. 

The  beginning  of  the  pofterior  noftrils,  which  anfwers  to  the 
palatum  molle  in  the  quadruped,  having  a  fphincter,  the  glot¬ 
tis  is  grafped  by  it,  which  renders  its  fituation  ftill  more  fecure, 
and  the  paflages  through  the  head,acrofs  the  fauces  and  along  the 
trachea,  are  rendered  one  continued  canal;  this  union  of  glottis 
and  epiglottis  with  the  pofterior  noftril,  making  only  a  kind  of 
joint,  admits  of  motion,  and  of  dilatation  and  contraction  of  the 
fauces,  in  deglutition,  from  the  epiglottis  moving  more  in  or 
out  of  the  pofterior  noftril. 
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This  conftruCtion  of  parts  anfwers  a  purpofe  flmilar  to  that 
of  the  epiglottis  in  the  quadruped  ;  it  may  be  confidered  as  the 
epiglottis  and  the  arytenoid  cartilages  joining,  to  make  a 
tubular  or  cylindrical  epiglottis,  inftead  of  a  valvular  one. 

The  reafons  why  there  fhould  be  fo  peculiar  a  conftruCtion  of 
parts  do  not  at  firft  appear ;  but  we  certainly  fee  by  it  an 
abfolute  guard  placed  upon  the  lungs,  that  no  water  fhould  get 
into  them. 

This  tribe  being  without  the  projecting  tongue  of  the  qua¬ 
druped,  and  wanting  its  extenfive  motion,  and  the  power 
of  fucking  things  into  the  mouth,  may  probably  require 
the  conftruCtion  between  the  air  and  lungs  to  be  more  perfect ; 
hut  how  far  it  is  fo,  I  will  not  pretend  to  fay. 

The  fize  of  the  Brain  differs  much  in  different  genera  of  this 
tribe,  and  likewife  in  the  proportion  it  bears  to  the  bulk  of 
the  animal.  In  the  Porpoife,  I  believe,  it  is  largeft,  and 
perhaps  in  that  refpeCt  comes  neareft  to  the  human. 

The  fize  of  the  cerebellum  in  proportion  to  that  of  the  cere¬ 
brum  is  fmaller  in  the  human  fubjeCt  than  in  any  animal  with 
which  I  am  acquainted.  In  many  quadrupeds,  as  the  Horfe, 
iCow,  &c.  the  difproportion  in  fize  between  cerebellum  and 
cerebrum  is  not  great,  and  in  this  tribe  it  is  hill  lefs  ;  yet  not 
fo  fmall  as  in  the  bird,  &c. 

The  whole  brain  in  this  tribe  is  compaCt,  the  anterior 
part  of  the  cerebrum  not  projecting  fo  far  forwards  as  in  either 
the  quadruped  or  in  the  human  fubjeCt;  neither  is  the  medulla 
oblongata  fo  prominent,  but  flat,  lying  in  a  kind  of  hollow- 
made  by  the  two  lobes  of  the  cerebellum. 

The  brain  is  compofed  of  cortical  and  medullary  fubftances, 
very  diftinCtly  marked ;  the  cortical  being,  in  colour,  like  th? 
tubular  fubflance  of  a  kidney ;  the  medullary,  very  white. 

H  :  Thefe 
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Thefe  fubflances  are  nearly  in  the  fame  proportion  as  in  the' 
human  brain.  The  two  lateral  ventricles  are  large,  and  iff 
thofe  that'  have  olfactory  nerves  are  not  continued  into  thenr 
as  in  many  quadrupeds ;  nor  do  they  wind  fo  much  outwards- 
as  iii  the  human  fubjeft,  but  pafs  clofe  round  the  poflerior 
ends  of  the  thalami  nervorum  opticorum.  The  thalami  them* 
felves  are  large;  the  corpora  flriata  fmall;  the  crura  of  the 
fornix  are  continued  along  the  windings  of  the  ventricles,  much 
as  in  the  human  fubje&.  The  plexus  choroides  is  attached  to 
a  ftrong  membrane,  which  covers  the  thalami  nervorum  opti¬ 
corum,  and  paffes  through  the  whole  courfe  of  the  ventricle, 
much  as  in  the  human  fubjeft. 

The  fubflance  of  the  brain  is  more  vifibly  fibrous  than  I 
ever  faw  it  in  any  other  animal,  the  fibres  paffing  from  the  ven¬ 
tricles  as  from  a  center  to  the  circumference,  which  fibrous 
texture  is  alfo  continued  through  the  cortical  fubflance.  The 
whole  brain  in  the  Piked  Whale  weighed  four  pounds  ten 
ounces. 

The  nerves  going  out*  from  the  brain-,  I  believe,  are  fimilar 
to  thofe  of  the  quadruped,  except  in  the  want  of  the  olfa&ory 
nerves  in  the  genus  of  the  Porpoife. 

r 

The  medulla  fpinalis  is  much  fmaller  in  proportion  to  the 
fize  of  the  body  than  in  the  human  fpecies,  but  ftiil  bears  fome 
proportion  to  the  quantity  of  brain;  for  in  the  Porpoife,  where 
the  brain  is  largefl,  the  medulla  fpinalis  is  largeft ;  yet  this  did 
not  hold  good  in  the  Spermaceti  Whale,  the  fize  of  the  me¬ 
dulla  fpinalis  appearing  to  be  proportionally  larger  than  the 
brain,  which  was  fmall  when  compared  to  the  fize  of  the 
animal.  It  has  a  cortical  part  in  the  center,  and  terminates 
about  the  twenty-fifth  vertebra,  beyond  which  is  the  caudk 
equina,  the  dura  mater  going  no.  lower.  The  nerves  which  go 

off, 
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off  from  the  medulla  fpinalis  are  more  uniform  in  fize  than  in 
the  quadruped,  there  being  no  fuch  inequality  of  parts,  nor 
any  extremities  to  be  fupplied,  except  the  fins. 

The  medulla  fpinalis  is  more  fibrous  in  its  ftruCture  than  in 
other  animals  ;  and  when  an  attempt  is  made  to  break  it  longi¬ 
tudinally,  it  tears  with  a  fibrous  appearance,  but  tranfverfely 
it  breaks  irregularly. 

The  dura  mater  lines  the  fkull,  and  forms  in  fome  the  three 
proceffes  anfwerable  to  the  divifions  of  the  brain,  as  in  the  hu¬ 
man  fubjeCl;  but  in  others,  this  is  bone.  Where  it  covers  the 
medulla  fpinalis,  it  differs  from  all  the  quadrupeds  I  am  ac¬ 
quainted  with,  inclofing  the  medulla  clofely,  and  the  nerves 
immediately  palling  out  through  it  at  the  lower  part,  as  they 
do  at  the  upper,  fo  that  the  cauda  equina,  as  it  forms,  is  on 

the  OUtfide  of  the  dura  mater. 

As  the  Organs  of  Senfe  are  varioufly  formed  in  different  ani¬ 
mals,  fitted  for  the  various  modes  of.  impreflion ;  and  as  the 
modes  are  either  increafed  or  varied,  according  to  circumftances 
which  make  no  part  of  the  fenfe  itfelf,  but  which  are  necef- 
fary  for  the  oeconomy  of  the  animal,  we  find  the  fenfes  in  this 
tribe  varied  in  their  conflruCtion,  and  in  fome  a  fenfe  is  even 
wholly  wanting. 

The  organs  of  fenfe,  which  appear  to  be  adapted  to  every 
mode  of  life,  are  thofe  of  touch  and  tafle ;  but  thofe  of  finell, 
fight,  and  hearing,  probably  require  to  be  varied  according  to 
eircum fiances.  Thus  fmell  may  be  increafed  by  a  mode  of 
impregnation,  hearing  by  the  vibration  of  different  mediums, 
and  fight  by  the  different  powers  of  refraction  of  different  me¬ 
diums.;  therefore,  as  animals  are  intended  by  nature  to  be  dif¬ 
ferently  circumftanced,  fo  are  the  fenfes  formed. 

*'  *  II  2 
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Of  the  Senfe  of  Touch . 

The  cutrs  in  this  tribe  appears,  in  general,  particularly  well 
calculated  for  fenfation  ;  the  whole  furface  being  covered  with 
villi,  which  are  fo  many  veffels,  and  we  muff  fuppofe,  nerves. 
Whether  this  ftruCture  is  only  neceffary  for  acute  fenfation,  or 
whether  it  is  neceffary  for  common  fenfation,  where  the  cuticle 
is  thick,  and  confifting  of  many  layers,  I  do  not  know.  We  may 
obferve,  that  where  it  is  neceffary  the  fenfe  of  touch  fhould  be 
accurate,  the  villi  are  ufually  thick  and  long,  which  probably 
is  neceffary,  becaufe  in  molt  parts  of  the  body,  where  the  more 
acute  fenfations  of  touch  are  required,  fuch  parts  are  covered 
by  a  thick  cuticle.  Of  this  the  ends  of  our  fingers,  toes,  and 
the  foot  of  the  hoofed  animals,  are  remarkable  examples. 

Whether  this  fenfe  is  more  acute  in  water,  l  am  not  certain^ 
but  fhould  imagine  it  is* 

Of  the  Senfe  of  Tafe. 

The  tongue,  which  is  the  organ  of  taffe,  is  alfo  endowed 
with  the  fenfe  of  touch.  It  is  likewife  to  be  confidered,  in 
the  greateft  number  of  animals,  as  an  inftrument  for  mecha¬ 
nical  purpofes ;  but  probably  lefs  fo  in  this  tribe  than  any  other. 
However,  even  in  thefe,  it  muft  have  been  formed  with  this 
view,  fince,  merely  as  an  organ  of  tafte,  it  would  only  have  re¬ 
quired  furface,  yet  is  a  projecting  body  endowed  with  motion. 
In  fome,  it  is  better  adapted  for  motion  than  in  others ;  and  I 
fhould  fuppofe  this  to  be  requifite,  on  account  of  the  difference 
in  the  mode  of  catching  the  food,  and  in  the  aCt  of  fwallowing. 
It  is  moft  projecting  in  thofe  with  teeth,  probably  for  the  better 
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eonduding  the  food,  flep  by  flep,  to  the  cefophagus ;  whereas, 
it  does  not  feem  fo  neceflary  to  have  fuch  management  of  the 
tongue  in  thofe  which  have  no  teeth,  and*  catch  their  food  by 
merely  opening  the  mouth,  and  fwimming  upon  it,  or  by- 
having  their  prey  carried  in  by  the  water.  In,  the  Porpoife  and 
Grampus  it  is  firm  in,  texture,  compofed  of  mufcle  and  fat,s 
being  pointed  and  ferrated  on  its  edges,  like  that  of  the  Hog. 

In  the  Spermaceti  Whale  the  tongue  was  almofl:  like  a  feather¬ 
bed.  In  the  Piked  Whale  it  was-but  gently  raifed,  hardly,  having 
any  lateral  edges,  and  its  tip  projecting,  but  little,  yet,  like 
every  other  tongue,  compofed  of  mufcle  and  fat.  The  extent 
between  the  two  jaw  bones  in  this  Whale  was  very  confidera- 
ble,  taking  in  the  whole  width  of  the  head  or  upper  jaw,  and 
of  courfe  including  the  whalebone.  This  extent  of  furface, 
between  jaw  and  jaw7  having  but  little  projedion  of  tongue, 
is  almofl  flat  from  fide  to  fide,  is  extremely  elaflic  when  con* 
traded,  and  throws  the  inner  membrane  into  a  vafl  number  of 
very  fmall  folds,  that  run  parallel  to  one  another,  but  which 
are  again  thrown  into  a  clofe  ferpentine  courfe  by  the  elaflicity 
of  the  part  in  a  contrary  dirediom  From  the  tongue  being 
capable  of  but  little  motion,  there  is  only  a  fmall  mafs  of 
mufcle  required  ;  and  from  the  thinnefs  of  the  jaw  bones,  the 
diflance  between  the  lower  furface  of  the  mouth  and  external 
furface  of  the  fkin  is  but  fmall;  and^this  fkih  being  ribbed,  and' 
very  elaflic,  is  capable  of  confiderable  diflention,  by  which  the 
cavity  of  the  mouth  can  he  enlarged. 

The  tongue  of  the  large  Whalebone  Whale,  I  fhould  flip- 
pofe,  rofe  in  the  mouth  confiderably ;  the  two  jaws  at  the 
middle  being  kept  at  fuch  a  diflance  on  account  of  the  whale¬ 
bone,  fo  that  the  lpace  between,  when  the  mouth  is  fhut,  mufl 
be  filled  up  by.  the  tongue. 
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0/  the  Senfe  of  Smelling. 

In  this  tribe  of  animals  there  is  fomething  very  remarkable 
.in  what  relates  to  the  fenfe  of  fmelling ;  nor  have  I  been  able 
to  difcover  the  particular  mode  by  which  it  is  performed. 

When  we  confider  thefe  animals  as  quadrupeds,  and  only 
conftrudted  differently  in  external  form  for  progreflive  ma« 
tion  through  water,  we  muff  fee  that  it  was  neceffary  that  all 
the  fenfes  Ihould  correfpond  with  this  medium  :  we  muft 
therefore  be  at  a  lofs  to  conceive  how  they  fmell,  fince  we  may 
obferve,  that  the  organ  for  fmelling  water,  as  in  fifh,  is  very 
different  from  that  formed  to  fmell  air ;  and  as  we  muflfuppofe 
this  tribe  are  only  to  fmel-l  water,  being  the  medium  in  which 
.fuch  odoriferous  particles  can  be  diffufed,  we  fhould  expedt 
.their  organ  to  be  fimilar  to  that  of  fifh  ;  but  in  that  cafe  nature 
would  have  been  obliged  to  have  attached  the  nofe  of  a  fifh  to 
an  animal  conftrudted  like  a  quadruped  ;  and  it  is  contrary  to 
the  laws  which  arecflablifhed  in  the  animal  .creation  to  mix 
quarts  of  different  animals  together. 

In  many  of  this  tribe  there  is  no  organ  of  fmell  at  all ;  and  in 
thofe  which  have  fuch  an  organ,  it  is  not  that  of  a  fifh,  therefore 
.probably  not  calculated  to  fmell  water.  It  becomes  difficult,  there- 
.fore,  to  account  for  the  manner  in  which  .fuch  animals  fmell  the 
water ;  and  why  the  others  fhould  not  have  had  fuch  an  organ  % 

*  Is  the  mode  of  fmelling  in  fifh  fimilar  to  tailing  in  other  animals  ?  Or  is  the 
air  contained  in  the  water  impregnated  with  the  odoriferous  parts,  and  this  air 
the  fifh  fmells  ?  If  fo,  it  is  fomewhat  fimilar  to  the  breathing  of  fifh,  it  not 
.'being  the  water  which  produces  the  effe£i  there,  but  the  air  contained  in  it. 
.This  I  proved  by  experiments,  and  is  mentioned. by  Dr.  Priestley, 
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which,.  I  believe,  is  peculiar  to  the  large  and  fmall  Whale¬ 
bone  Whales. 

Although  it  is  not  the  external  air  which  they  infpire  that 
produces  fmell,  I  believe  it  is  the  air  retained  in  the  noftril* 
out  of  the  current  of  refpiration,  which  by  being  impregnated 
with  the  odoriferous  particles  contained  in  the  water  during  the 
a£t  of  blowing,  is  applied  to  the  organ  of  fmell.  It  might  be 
fuppofed,  that  they  could  fmell  the  air  on  the  furface  of  the 
water  by  every  infpiration,  as  animals  do  on  land  ;  and  pro¬ 
bably  they  may  :  but  this  will  not  give  them  the  power  to 
fmell  the  odoriferous  particles  of  their  prey  in  the  water  at  any 
depth  ;  and  as  their  organ  is  not  fitted  to  be  affedted  by  the  ap¬ 
plication  of  water,  and  as  they  cannot  fuck,water  into  the  noftril, 
without  the  danger  of  its  palling  into  the  lungs,,  it  cannot 
be  by  its  application  to  this  organ  that  they  are  enabled  to  fmell. 

Some  have  the  power  of  throwing  the  water  from  the  mouth, 
through  the  noftril,  and  with  fuch  force  as  to  raife  it  thirty 
feet  high :  this  muft  anfwer  fame  important  purpofe,  although 
not  immediately  evident  to  us. 

As  the  organ  appears  to  be  formed  to  fmell  air  only,  and  as 
I  conceive  the  fmelling  of  the  external  air  could  not  be  of  ufe 
as  a  fenfe.  1  therefore  believe,  that  they  do  not  fmell  in  infpi¬ 
ration  ;  yet  let  us  confider  how  they  may.  be  fuppofed  to  fmell 
the  odoriferous  particles  of  the  water. 

The  organ  of  fmell  is  out  of  the  direct  road  of  the  current 
of  air  in  infpiration  ;  it  is  alfo  out  of  the  current  of  waters 
when  they  fpout ;  may  we  not  fuppofe  then,  that  this  fmus 
contains  air,  and  as  the  water  pafles  im.the  a£t  of  throwing  it 
out,  that  it  impregnates  this  refervoir  of  air*,  which  imme¬ 
diately  affedts  the  fenfe  of  fmell.  This  operation  is  probably 
performed  in  the  time  of  expiration,  becaufe  it  is  faid  that  this 
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water  is  fometimes  very  offeiifive ;  but  all  this  I  only  give  at 
conjecture. 

If  the  above  folution  is  juft*  then  only  thofe  which  have  the 
organ  of  fmell  can  fpout,  a  fa£t  worthy  of  enquiry. 

The  organ  of  fmell  would  appear  to  be  lefs  neceflary  in  thefc 
animals  than  in  thofe  which  live  in  air,  fince  fome  are  wholly 
deprived  of  it ;  and  the  organ  in  thofe  which  have  it  is  ex¬ 
tremely  fmall,  when  compared  with  that  of  other  animals,  as 
well  as  the  nerve  which  is  to  receive  the  impreffion*  as  was 
obferved  above. 

Of  the  Senfe  of  Hearing. 

The  ear  is  conftruCted  much  upon  the  fame  principle  as  in  the 
-quadruped  ;  but  as  it  differs  in  feveral  refpeCts,  which  it  is  ne¬ 
ceflary  to  particularife,  to  convey  a  perfect  idea  of  it  the  whole 
fhould  be  defcribed.  As  this  would  exceed  the  limits  of  this  Pa¬ 
per,  I  fhall  content  myfelf  with  a  general  defcription,  taking 
notice  of  thofe  material  points  in  which  it  differs  from  that  of 
the  quadruped.  * 

This  organ  confifts  of  the  fame  parts  as  in  the  quadruped ; 
an  external  opening,  with  a  membrana  tympani,  an  Eufta- 
chian  tube,  a  tympanum  with  its  procefles,  and  the  fmall 
bones.  There  is  no  external  projection  forming  a  funnel,  but 
merely  an  external  opening.  We  can  eafily  aflign  a  reafon 
why  there  fhould  be  no  projecting  ear,  as  it  would  interfere 
with  progreflive  motion  ;  but  the  reafon  why  it  is  not  formed 
as  in  birds,  is  not  fo  evident;  whether  the percuflions  of  wa¬ 
ter  could  be  collected  into  one  point  as  air,  I  cannot  fay.  The 
tympanum  is  conftruCted  with  irregularities,  fo  much  like 
thofe  of  an  external  ear,  that  I  could  fuppofe  it  to  have  a  fimi* 
far  effeCt. 
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The  external  opening  begins  by  a  {mail  hole,  fcarcely  percep¬ 
tible,  (ituated  on  the  fide  of  the  head  a  little  behind  the  eye.  It  is 
much  longer  than  in  other  animals,  in  confequence  of  the  fize  of 
the  head  being  fo  much  increafed  beyond  the  cavity  that  contains 
the  brain.  It  pafles  in  a  ferpentine  courfe,  at  firffc  horizontally, 
then  downwards,  and  afterwards  horizontally  again,  to  the  mem* 
brana  ty  mpani,  where  it  terminates.  In  its  whole  length  it  is  com- 
poled  of  different  cartilages,  which  are  irregular  and  united  toge¬ 
ther  by  cellular  membrane,  fo  as  to  admit  of  motion,  and  probably 
of  lengthening  or  Ihortening,  as  the  animal  is  more  or  lefs  fat. 

The  bony  part  of  the  organ  is  not  fo  much  inclofed  in  the 
bones  of  the  fkull  as  in  the  quadruped,  confifling  commonly 
of  a  diftinCt  bone  or  bones,  clofely  attached  to  the  fkull,  but 
in  general  readily  to  be  feparated  from  it ;  yet  in  fome  it  fends 
off,  from  the  pofterior  part,  procefles  which  unite  with  the  fkull . 
It  varies  in  its  fhape,  and  is  compofed  of  the  immediate  organ 
and  the  tympanum. 

The  immediate  organ  is,  in  point  of  iituation  to  that  of  the 
tympanum,  fuperior  and  internal,  as  in  the  quadruped.  The 
tympanum  is  open  at  the  anterior  end,  where  the  Euftachian 
tube  begins. 

The  Euftachian  tube  opens  on  the  outfide  of  the  upper  part 
of  the  fauces :  in  fome  higher  in  the  nofe  than  others ; 
higheft,  I  believe,  in  the  Porpoife.  From  the  cavity  of  the 
tympanum,  where  it  is  rather  largeft,  it  pafles  forwards  and 
inwards,  and  near  its  termination  appears  very  much  fafcicu- 
lated,  as  if  glandular. 

The  Euftachian  tube  and  tympanum  communicate  with  feve- 
ral  finufes,  which  pafting  in  various  directions  furround  the 
bone  of  the  ear.  Some  of  thefe  are  cellular,  fimilar  to  the 
cells  of  the  maftoid  procefs  in  the  human  fubjeCt,  although 
not  bony.  There  is  a  portion  of  this  cellular  ftruCture  of  a 
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particular  kind,  being  white,  ligamentous,  and  each  part  rather 
rounded  than  having  flat  {ides'*.  One  of  the  finufes  paffing 
out  of  the  tympanum  clofe  to  the  membrana  tympani,  goes  a 
little  way  in  the  fame  direction,  and  communicates  with  a 
number  of  cells. 

The  whole  furiflion  of  the  Euftachian  tube  is  perhaps  not 
known ;  but  it  is  evidently  a  dudt  from  the  cavity  of  the  ear, 
or  a  pafifage  for  the  mucus  of  thefe  parts ;  the  external  opening 
having  a  particular  form  would  incline  us  to  believe,  that  fome- 
thing  wras  conveyed  to  the  tympanum. 

The  bony  part  of  the  organ  is  very  hard  and  brittle,  ren¬ 
dering  it  even  difficult  to  be  cut  with  a  faw,  without  its  chip¬ 
ping  into  pieces.  That  part  which  contains  the  immediate  or¬ 
gan  is  by  much  the  hardeft,  and  has  a  very  fmall  portion  of 
animal  fubflance  in  it;  for  when  fteeped  in  an  acid,  what  re¬ 
mains  is  very  foft,  almoff  like-  a  jelly,  and  laminated.  The 
bone  is  not  only  harder  in  its  fubflance,  but  there  is  on  the 
whole  more  folid  bone  than  in  the  correfponding  parts  of  qua¬ 
drupeds,  it  being  thick  and  mafly. 

The  part  containing  the  tympanum  is  a  thin  bone,  coiled 
upon  itfelf,  attached  by  one  end  to  the  portion  which  contains 
the  organ  ;  and  this  attachment  in  dome  is  by  clofe  contaft 
only,  as  in  theNarwhale;  in  others,  the  bones  run  into  one 
another,  as  in  the  Bottle-nofe  and  Piked  Whales. 

The  concave  fide  of  the  tympanum  is  turned  towards  the 
organ,  its  two  edges  being  clofe  to  it;  the  outer  is  irregular, 
and  in  many  only  in  contact,  as  in  the  Porpoife :  while  in 

*  Thefe  communications  with  the  Euftachian  tube  may  be  compared  to  a  large 
bag  on  the  bafes  of  the  fkull  of  the  Horfe  and  Afs,  which  is  a  lateral  fwell  of 
the  membranous  part  of  the  tube,  and  when  diftended  will  contain  nearly  a 
quart. 


others 


Slrutfure  and  Oiconomy  of  Whales.  63 

others  the  union  is  by  bony  continuity,  as  in  the  Bottle-nofe 
Whale,  leaving  a  paftage  on  which  the  membrana  tympani 
is  ftretched,  and  another  opening,  which  is  the  communica¬ 
tion  with  the  finufes. 

The  furface  of  the  bone  containing  the  immediate  organ  op- 
pofite  to  the  mouth  of  the  tympanum  is  very  irregular,  having  a 
number  of  eminences  and  cavities.  The  cavity  of  the  tym¬ 
panum  is  lined  with  a  membrane,  which  alfo  covers  the  fmall 
bones  with  their  mufcles,  and  appears  to  have  a  thin  cuticle. 
This  membrane  renders  the  bones,  mufcles,  tendons,  &c. 
very  obfcure,  which  are  feen  diftindly  when  that  is  removed. 
It  appears  to  be  a  continuation  of  the  periofteum,  and  the 
only  uniting  fubftance  between  the  fmall  bones.  Befides 
the  general  lining,  there  is  a  plexus  of  velfels,  which  is 
thin  and  rather  broad,  and  attached  by  one  edge,  the  reft  being 
loofe  in  the  cavity  of  the  tympanum,  lomewhat  like  the  plexus 
choroides  in  the  ventricles  of  the  brain.  The  cavity,  we  may 
fuppofe,  intended  to  increafe  found,  probably  by  the  vibration 
of  the  bone  ;  and  from  its  particular  formation  we  can  eafily  con¬ 
ceive,  that  the  vibrations  are  conducted,  or  refleded,  towards 
the  immediate  organ,  it  being  in  fome  degree  a  fubftitute  for 
the  external  ear. 

The  external  opening  being  fmaller  than  in  any  animals  of 
the  fame  fize,  the  membrana  tympani  is  nearly  in  the  fame 
proportion.  In  the  Bottle-nofe  Whale,  the  Grampus,  and 
Porpoife,  it  is  fmooth  and  concave  externally,  but  of  a  parti¬ 
cular  conftrudion  on  the  inner  furface  ;  for  a  tendinous  pro- 
-cefs  pafles  from  it  towards  the  malleus,  converging  as  it  pro¬ 
ceeds  from  the  membrane,  and  becoming  thinner  till  its  infertion 
into  that  bone.  I  could  not  difcover  whether  it  had  any  muf- 
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cular  fibres  which  could  affed  the  adion  of  the  malleus.  In 

I  2  the 


^4  Mr.  Hunter’s  Cbfervations  on  the 

the  Piked  Whale,  the  termination  of  the  external  opening, 
inftead  of  being  fmooth  and  concave,  is  projecting,  and  re¬ 
turns  back  into  the  meatus  for  above  an  inch  in  length,  is 
firm  in  texture,  with  thick  coats,  is  hollow  on  its  infide,  and 
its  mouth  communicating  with  the  tympanum ;  one  fide  being 
fixed  to  the  malleus,  fimilar  to  the  tendinous  procefs  which 
goes  from  the  infide  of  the  membrana  tympani  in  the  others. 

A  little  way  within  the  membrana  tympani,  are  placed  the 
fmall  bones,  which  are  three  in  number,  as  in  the  quadruped. 
Malleus,  Incus,  and  Stapes;  but  in  the  Bottle-nofe  Whale  there 
is  a  fourth,  placed  on  the  tendon  of  the  Stapedaeus  mufcle. 
Thefe  bones  are  as  it  were  fufpended  between  the  bone  of  the 
tympanum,  and  that  of  the  immediate  organ. 

The  malleus  has  two  attachments,  befides  that  with  the  in¬ 
cus  ;  one  clofe  to  the  bone  of  the  tympanum,  which,  im  the 
Porpoife,  is  only  by  contact,  but  in  others  by  a  bony  union  ; 
the  other  attachment  is  formed  by  the  tendon,  above  defcribed, 
being  united  to  the  inner  furface  of  the  membrana  tympani. 
Its  bafe  articulates  with  the  incus. 

The  incus  is  attached  by  a  fmall  procefs  to  the  tympanum, 
and  is  fufpended  between  the  malleus  and  flapes.  The  procefs 
by  which  it  articulates  with  the  flapes  is  bent  towards  that 
bone. 

The  flapes  {lands  on  the  veflibulum,  by  a  broad  oval  bafe. 
In  many  of  this  tribe,  the  opening  from  fide  to  fide  of  the 
flapes  is  fo  fmall  as  hardly  to  give  the  idea  of  a  flirrup. 

The  mufcles  which  move  thefe  bones  are  two  in  number, 
and  tolerably  flrong.  One  arifes  from  that  projecting  pArt  of 
the  tympanum  which  goes  to  form  the  Euflachian  tube,  and 
running  backwards  is  inferted  into  a  fmall  depreffion  on  the 
anterior  part  of  the  malleus,  The  ufe  of  this  mufcle  feems  to 

be 
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be  to  tighten  the  membrana  tympani ;  but  in  thofe  which  have 
the  malleus  anchylofed  with  the  tympanum,  we  can  hardly 
conjecture  its  ufe.  The  other  has  its  origin  from  the  inner 
furface  of  the  tympanum,  and  palling  backwards  is  inferted 
into  the  {tapes  by  a  tendon,  in  which  I  found  a  bone  in  the 
large  Bottle-nofe.  This  mufcle  gives  the  {tapes  a  lateral  mo¬ 
tion.  What  particular  ufe  in  hearing  may  be  produced  by 
the  aCtion  of  thefe  mufcles,  I  will  not  pretend  to  fay ;  but  we 
muft  fuppofe,  whatever  motion  is  given  to  the  bones  mutt 
terminate  in  the  movement  of  the  {tapes. 

The  immediate  organ  of  hearing  is  contained  in  a  round, 
bony  procefs,  and  eonfifts  of  the  Cochlea  and  Semicircular 
Canals,  which  fomewhat  refemble  the  quadruped  ;  but,  befides 
the  two  fpiral  turns  of  the  cochlea,  there  is  a  third,  which 
makes  a  ridg^  within  that  continued  from  the  foramen  rotun- 
dum,  and  follows  the  turns  of  the  canal. 

The  cochlea  is  much  larger,  when  compared  with  the  femi- 
circular  canals,  than  in  the  human  fpecies  and  quadruped- 

We  may  reckon  twopaffages  into  the  immediate  organ  of  hear¬ 
ing,  the  foramen  rotundum,  and  foramen  ovale.  They  are  at  a 
greater  diftance  than  in  the  quadruped.  The  foramen  rotundum 
is  placed  much  more  on  the  outer  furface  of  the  bone,  and  not 
in  the  cavity  of  the  bony  tympanum;  but  may  be  faid  to  com¬ 
municate  with  the  furrounding  cellular  part  of  the  tympanum- 
The  foramen  rotundum,  which  is  the  beginning  of  one  of 
thefe  turns,  appears  to  be  only  one  end  of  a  tranfverfe 
groove,  which  is  afterwards  doled  in  the  middle,  forming  a 
canal  with  the  two  ends  open  fb  that  this  foramen  appears 
to  have  two  beginnings ;  but  the  other  opening  is  probably 
only  a  paflage  for  blood- vefiels  going  to  the  cochlea- 
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From  this  foramen  begins  the  inner  turn  of  the  cochlea, 
which  is  the  largeft,  efpecially  at  its  beginning;  the  other 
begins  from  the  veftibulum.  The  cochlea  is  a  fpiral  canal  coiled 
within  itfelf,  and  divided  into  two  by  a  thin  fpiral  bony  plate, 
which  is  compleated  in  the  recent  fubjedt,  and  forms  two  per- 
fedt  canals. 

In  the  recent  fubjedt:,  the  foramen  rotundum  is  lined  with 
the  membrane  of  the  tympanum,  which  terminates  in  a  blind 
end,  forming  a  kind  of  membrana  cochlea.  The  other  open¬ 
ing,  in  the  recent  fubjedt:,  communicates  with  the  fpiral  turn, 
beyond  the  membranous  termination  of  the  foramen  rotundum. 

The  foramen  ovale  has  a  little  projection  inwards  all  round, 
on  which  the  ftapes  Hands :  within  this  is  the  veftibulum, 
which  is  common  to  the  other  fpiral  turn  of  the  cochleae,  and 
the  femicircular  canals ;  this  canal  of  the  cochlea  paffes  out 
jfirfl  in  a  direction  contrary  to  its  general  courfe,  but  foon 
makes  a  turn  into  the  fpiral.  It  is  round,  and  not  merely  a 
divifion  of  the  cochlea  into  two  by  a  feptum,  but  has  a  mem¬ 
brane  of  its  own,  which  is  attached  to  the  thin  bony  plate, 
and  lines  that  part  of  the  cochlea  in  fuch  a  manner  as  to  re¬ 
tain  its  ftrudture  when  the  bone  is  removed.  The  cochlea  in 
fome  compleats  one  turn  and  an  half ;  in  others,  more.  It  is 
not  a  fpiral  on  a  plane,  or  cylinder,  but  on  a  cone. 

I  have  already  obferved,  that  by  looking  in  at  the  foramen 
rotundum,  we  fee  two  fmall  ridges ;  the  uppermoft  is  the 
fwell  of  the  canal  from  the  veftibulum  juft:  defcribed  ;  the 
lower  ridge,  which  is  alfo  a  canal,  may  be  obferved  juft  to 
pafs  along  the  foramen  belonging  to  this  canal,  clofe  to  the 
feptum  between  the  two;  a .  circumftance,  I  believe,  peculiar- 
to  this  tribe.  Its  beginning  is  clofe  to  the  veftibulum,  but  does 
not  open  from  it,  and  paffes  along  the  rirft  defcribed  fpiral 
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tnrn  to  its  apex  :  when  opened,  it  appears  to  be  a  canal  full 
of  fmall  perforations,  probably  the  paflages  of  the  branches 
from  the  auditory  nerve. 

This  bony  procefs  has  feveral  perforations  in  it ;  one  of  them 
large,  for  the  paflage  of  the  feventh  pair  of  nerves.  The  flze 
of  the  portio  mollis,  before  its  entrance  into  the  organ,  is  very 
large,  and  bears  no  proportion  to  that  which  enters.  The 
paflage  for  this  nerve  is  very  wide,  and  feems  to  have  an  irre¬ 
gular  blind  conical,  and  fomewhat  fpiral,  termination ;  its 
being  fpiral  arifes  from  the  clofenefs  to  the  point  of  the  cochlea. 

In  the  terminating  part  there  are  a  number  of  perforations 
into  the  cochlea,  and  one  into  the  femicircular  canals,  which 
afford  a  paflage  to  the  different  divifions  of  the  auditory  nerve.. 
There  is  a  confiderable  foramen  in  its  anterior  fide  near  the 
bottom,  for  the  paflage  of  the  portio  dura,  and  which  is  con¬ 
tinued  backward  to  the  cavity  or  the  tympanum  near  the  ftapes, 
and  emerges  near  the  poflerior  and  upper  part  of  this  bone. 


Of  the  Organ  of  Seeing.. 

•-*  '  ,>,!./•  .>1.1  ■  (I  .  (  V  J 

The  eye  in  this  tribe,  of  animals  is  conflru&ed  upon  nearly 
the  fame  principle  as  that  of  quadrupeds,  differing,  however, 
.in  fome  circumftances ;  by  which  it  is  probably  better  adapted 
jto  fee  in  the  medium  through  which  the  light  is  to  pafs.  It 
is  upon  the  whole  fmall  for  the  fize  of  the  animal,  which 
would  lead  to  the  fuppofition,  that  their  locomotion  is  not 
great ;  for,  I  believe,  animals  that  fwim  are  in  this  refpedt 
flmilar  to  thofe  that  fly ;  and  as  this  tribe  come  to  the  furface 
of  the  medium  in  which  they  live,  they  may  be  confidered  in 
the  fame  view  with  birds  which  foar;  and  we  find,  birds 
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that  fly  to  great  heights,  and  move  through  a  conflderable 
fpace,  in  fearch  of  food,  have  their  eyes  larger  in  proportion 
to  their  flze. 

The  eyelids  have  but  little  motion,  and  do  not  confift  of 
loofe  cellular  membrane,  as  in  quadrupeds,  but  rather  of  the  com¬ 
mon  adipofe  membrane  of  the  body  ;  the  connexion,  however, 
of  their  circumference  with  the  common  integuments  is 
loofe,  the  cellular  membrane  being  lefs  loaded  with  oil,  which 
allows  of  a  flight  fold  being  made  upon  the  furrounding  parts 
in  opening  the  eyelids.  This  is  not  to  an  equal  degree  in  them 
all,  being  lefs  fo  in  the  Porpoife  than  in  the  Piked  Whale. 

The  tunica  conjunctiva,  where  it  is  reflected  from  the  eyelid 
to  the  eyeball,  is  perforated  all  round  by  fmall  orifices  of  the 
duCts  of  a  circle  of  glandular  bodies  lying  behind  it. 

The  lachrymal  gland  is  fmall ;  its  ufe  being-  fupplied  by  thofe 
above-mentioned ;  and  the  fecretion  from  them  all,  I  believe, 
to  be  a  mucus  fimilar  to  what  is  found  in  the  Turtle  and  Cro¬ 
codile.  There  are  neither  punCta  nor  lachrymal  duCt,  fo  that 
the  fecretion,  whatever  it  be,  is  wafhed  off  into  the  water. 

The  mufcles  which  open  the  eyelids  are  very  ftrong :  they 
take  their  origin  from  the  head,  round  the  optic  nerve,  which 
in  fome  requires  their  being  very  long,  and  are  fo  broad  as 
almoft  to  make  one  circular  mufcle  round  the  whole  of  the 
interior  ftraight  mufcles  of  the  eye  itfelf.  They  may  be  di¬ 
vided  into  four ;  a  fuperior,  an  inferior,  and  one  at  each 
angle :  as  they  pafs  outwards  to  the  eyelids,  they  diverge  and 
become  broader,  and  are  inferted  into  the  infide  of  the  eyelids 
almoft  equally  all  round.  They  may  be  termed  the  dilatores  of 
the  eyelids ;  and,  before  they  reach  their  infertion,  give  off 
the  external  ftraight  mufcles,  which  are  fmall,  and  inferted 
into  the  fclerotic  coat  before  the  tranfverle  axis  of  the  eye: 
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thefe  may  be  named  the  elevator,  depreffor,  adductor,  and  ah- 
dudtor,  and  may  be  drflefted  away  from  the  others  as  diftindt 
mufcles.  Befides  thefe  four  going  from  the  mufcles  of  the 
eyelid  to  the  eye  itfelf,  there  are  two  which  are  larger,  and  in- 
clofe  the  optic  nerve  with  the  plexus.  As  thefe  pafs  outwards 
they  become  broad,  may  in  fome  be  divided  into  four,  and 
are  inferted  into  the  fclerotic  coat,  almoft  all  round  the  eye, 
rather  behind  its  tranfverfe  axis. 

The  two  oblique  mufcles  are  very  long ;  they  pafs  through 
the  mufcles  of  the  eyelids,  are  continued  on  to  the  globe  of 
the  eye,  between  the  two  fets  of  ffraight  mufcles,  and  at 
their  infertions  are  very  broad;  a  circumftance  which  gives 
great  variation  to  the  motion  of  the  eye. 

The  fclerotic  coat  gives  fhape  to  the  eye,  both  externally 
and  internally,  as  in  other  animals  ;  but  the  external  fhape  and 
that  of  the  internal  cavity  are  very  diflimilar,  arifing  from 
the  great  difference  in  the  thicknefs  of  this  coat  in  different 
parts.  The  external  figure  is  round,  except  that  it  is  a  little 
flattened  forwards ;  but  that  of  the  cavity  is  far  otherwife, 
being  made  up  of  fedtions  of  various  circles,  being  a  little 
lengthened  from  the  inner  fide  to  the  outer,  a  tranfverfe  fedtion 
making  a  fhort  ellipfis. 

In  the  Piked  Whale  the  long  axis  is  two  inches  and  three- 
quarters,  the  fhort  axis  two  inches  and  one-ei  ghth. 

The  poflerior  part  of  the  cavity  is  a  tolerably  regular  curve, 
anfwering  to  the  difference  in  the  two  axifes ;  but  forwards, 
near  the  cornea,  the  fclerotic  coat  turns  quickly  in,  to  meet 
the  cornea,  which  makes  this  part  of  the  cavity  extremely  flat, 
and  renders  the  diftance  between  the  anterior  part  of  the  fcle- 
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rotic  coat  and  the  bottom  of  the  eye  not  above  an  inch.,  and 
a  quarter. 

In  the  Piked  Whale  the  fclerotic  coat,  at  its  pofterior  part, 
is  very  thick :  near  the  extreme  of  the  fhort  axis  it  was 
half  an  inch,  and  at  the  long  axis  one-eighth  of  an  inch 
thick.  In  the  Bottie-nol'e  Whale,  the  extreme  of  the  fhort 
axis  was  half  an  inch  thick,  and  the  extremes  of  the  long  axis 
about  a  quarter  of  an  inch,  or  half  the -other. 

The  fclerotic  coat  becomes  thinner  as  it  approaches  to  its 
union  with  the  cornea,  where  it  is  thin  and  foft.  It  is  extremely 
firm  in  its  texture,  where  thick,  and  from  a  tranfverfe  fedtion 
would  feern  to  be  compofed  of  tendinous  fibres,  intermixed 
with  fomething  like  cartilage;  in  this,  fedtion  four  paffages  for 
veflels  remain  open.  This  firmnefs  of  texture  precludes  all 
effedt  of  the  flraight  mufcles  on  the  globe  of  the  eye,  by  alter¬ 
ing  its  fhape,  and  adapting  its  focus  to  different  diffances  of 
objedtSj  as  has  b.££jG  fuppol&d  to  he  the  cafe  in  the  human  eye. 

The  cornea  makes  rather  a  longer  ellipfis  than  the  ball  of  the 
eye ;  the  fides  of  which  are  not  equally  curved,  the  upper 
being  moftconfiderably  fo.  It  is  a  fegment  of  a  circle  fomewhat 
fmaller  than  that  of  the  eyeball,  is  foft  and  very  flaccid. 

The  tunica  choroides  refembles  that  of  the  quadruped  ;  and 
its  inner  furface  is  of  a  filver  hue,  without  any  nigrum  pig- 
mentum. 

The  nigrum  pigmentum  only  covers  the  ciliary  procefles, 
and  lines  the  infide  of  the  iris. 

The  retina  appears  to  be  nearly  fimilar  to  that  of  the  qua¬ 
druped. 

The  arteries  going  to  the  coats  of  the  eye  form  a  plexus 
paffiog  round  the  optic  nerve,  refembling,  in  its  appearance,  that 
of  the  fpermatic  artery  in  the  Bull  and  fome  other  animals. 

The 
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The  cryftalline  humor  refembles  that  of  the  quadruped  ; 
but  whether  it  is  very  convex  or  flattened,  I  cannot  determine, 
thofe  I  have  examined  having  been  kept  too  long  to  preferve 
their  exadt  fhape  and  fize.  The  vitreous  humor  adhered  to  the 
retina  at  the  entrance  of  the  optic  nerve. 

The  optic  nerve  is  very  long  in  fome  fpecies,  owing  to  the  vafl; 
width  of  the  head. 

I  fhall  not  at  prefent  conflder  the  eye  in  animals  of  this  tribe, 
as  it  refpedts  the  power  of  vifion,  that  being  performed  on  a  ge- 
neral  principle  common  to  every  animal  inhabiting  the  water; 
more  efpecially  as  I  am  only  mafler  of  the  oonftrudtion  and  for¬ 
mation  of  the  eye,  and  not  of  the  flze,  fhape,  and  denfities  of  the 
humors;  yet,  from  reasoning,  we  muft  fuppofe  them  to  cor- 
refpond  with  the  lhape  of  the  eye,  and  the  medium  through 
which  the  light  io  to. pafs. 


Of  the  Parts  of  Generation . 

The  parts  of  generation  in  both  fexes  of  this  order  of  ani¬ 
mals  come  nearer  in  form  to  thofe  of  the  ruminating  than  of  any 
others  ;  and  this  fimilarity  is,  perhaps,  more  remarkable  in  the 
female  than  in  the  male;  for  their  iituation  in  the  male  muft 
vary  oa  account  of  external  form,  as  was  before  obferved. 

The  teflicles  retain  the  fituation  in  which  they  were  formed, 
asm  thofe  quadrupeds  in  which  they  never  come  down  into  the 
fcrotum.  They  are  fituated  near  the  lower  part  of  the  abdo¬ 
men,  one  on  each  fide,  upon  the  two  great  depreflbrs  of  the 
tail.  At  this  part  of  the  abdomen,  the  teflicles  come  in  contadt 
with  the  abdominal  mufcies  anteriorly.  i 

The  vafa  deferentia  pafs  diredtly  from  the  epididymis  behind 
the  bladder,  or  between  it  and  the  redtum,  into  the  uretnra> 
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and  there  are  no  bags  dmilar  to  thofe  called  vehicular  feminales- 
in  certain  other  animals* 

The  ftrudure  of  the  penis  is  nearly  the  fame  in  them  all, 
and  formed  much  upon  the  principle  of  the  quadruped.  It  is 
made  up  of  two  crura,  uniting  into  one  corpus  cavernofum,  and 
the  corpus  fpongiofum  feems  firft  to  enter  the  corpus  caver¬ 
nofum.  In  the  Porpoife,  at  lead,  the  urethra  is  found  nearly 
in  the  center  of  the  corpus  cavernofum ;  but  towards  the 
glans  feems  to  feparate  or  emerge  from  it,  and  becoming  a 
didind  fpongy  body,  runs  along  its  under  furface,  as  in  qua¬ 
drupeds.  The  corpus  cavernofum  in  fome  is  broader  from  the 
upper  part  to  the  lower  than  from  fide  to  fide  ;  but  in  the  Por¬ 
poife  has  the  appearance  of  being  round,  becoming  fmaller  for- 
wards,  fo  as  to  terminate  almod  in  a  point  fome  didanee  from 
the  end  of  the  penis.  The  glans  does  not  fpread  out  as  in  many 
quadrupeds,  but  feems  to  be  merely  a  plexus  of  veins  covering 
the  anterior  end  of  the  penis,  yet  is  extended  a  good  way  fur¬ 
ther  on,  and  is  in  fome  no  more  than  one  vein  deep. 

The  crura  penis  are  attached  to  two  bones,  which  are  nearly 
in  the  fame  fituation  and  in  the  fame  part  of  the  pelvis  as  thofe 
to  which  the  penis  is  attached  in  quadrupeds  j  but  thefe  bones 
are  only  for  the  infertion  of  the  crura,  and  not  for  the  fupport  of 
any  other  part,  like  the  pelvis  in  thofe  animals  which  have 
poderior  extremities,  neither  do  they  meet  at  the  fore  part,  or 
join  the  vertebrae  of  the  back. 

The  eredores  penis  are  very  drong  mufcles,  having  an  origin 
and  infertion  dmilar  to  thofe  of  the  human  fubjed. 

The  acceleratores  mufcles  are  likewife  very  drong ;  and  there 
is  a  drong  and  long  mufcle,  aridng  from  the  anus,  and  paffing 
forwards  to  the  bulb  of  the  penis,  that  runs  along  the  under 
furface  of  the  urethra,  and  is  at  lad  lod  or  inferted  in  the  cor¬ 
pus 
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pus  fpongiofum.  This  mufcle  draws  the  penis  into  the  pre¬ 
puce,  and  throws  that  part  of  the  penis  that  is  behind  its  in- 
fertion  into  a  terpentine  form.  It  is  common  to  mod;  ani¬ 
mals  that  draw  back  the  penis  into  what  is  called  the  (heath, 
and  may  be  called  the  retraCtor  penis. 

In  all  the  females  which  I  have  examined,  the  parts  of 
generation  are  very  uniformly  the  fame ;  confiding  of  the 
external  opening,  the  vagina,  the  two  horns  of  the  uterus, 
Fallopian  tubes,  fimbriae,  and  ovaria. 

The  external  opening  is  a  longitudinal  flit,  or  oblong  open¬ 
ing,  whofe  edges  meet  in  two  oppofite  points,  and  the  fides 
are  rounded  off,  fo  as  to  form  a  kind  of  fulcus.  The  lkin  and 
parts  on  each  fide  of  this  fulcus  are  of  a  loofer  texture  than  on 
the  common  furface  of  the  animal,  not  being  loaded  with  oil, 
and  allowing  of  fuch  motion  of  one  part  on  another  as  admits 
of  dilatation  and  contraction.  The  vagina  pafies  upwards  and 
backwards  towards  the  loins,  fo  that  its  direction  is  diagonal 
refpeCting  the  cavity  of  the  abdomen,  and  then  divides  into  the 
two  horns,  one  on  each  fide  of  the  loins;  thefe  afterwards 
terminating  in  the  Fallopian  tubes,  to  which  the  ovaria  are 
attached.  From  each  ovarium  there  is  a  fmall  fold  of  the 
peritoneum,  which  pades  up  towards  the  kidney  of  the  fame 
fide,  as  in  molt  quadrupeds. 

The  infide  of  the  vagina  is  fmooth  for  about  one- ha  If  of  its 
length,  and  then  begins  to  form  fomething  fimilar  to  valves 
projecting  towards  the  mouth  of  the  vagina,  each  like  an  os 
tincae ;  thefe  are  about  fix,  feven,  eight,  or  nine  in  number. 
Where  they  begin  to  form,  they  hardly  go  quite  round,  but 
the  lad  are  complete  circles.  At  this  part  too  the  vagina  be¬ 
comes  (mailer,  and  gradually  decreafes  in  width  to  its  termi¬ 
nation.  From  the  lad  projecting  part,  the  pafifage  is  conti¬ 
nued 
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nued  up  to  the  opening  of  the  two  horns,  and  the  inner  fur- 
face  of  this  laft  part  is  thrown  into  longitudinal  rugae,  which 
are  continued  into  the  horns.  Whether  this  laft  part  is  to  be 
reckoned  common  uterus  or  vagina,  and  that  the  laft  valvular 
part  is  to  be  confidered  as  os  tincae,  I  do  not  know ;  but  from 
its  having  the  longitudinal  rugae,  I  am  inclined  to  think  it 
is  uterus,  this  ftrudure  appearing  to  be  intended  for  diftindiom 

The  horns  are  an  equal  divifion  of  this  part ;  they  make  a 
gentle  turn  outwards,  and  are  of  conliderable  length.  Their 
inner  furface  is  thrown  into  longitudinal  rugae,  without  any 
fmall  protuberances  for  the  cotyledons  to  form  upon,  as  in 
thofe  of  ruminating  animals ;  and  where  they  terminate,  the 
Fallopian  tubes  begin. 

In  the  Bottle-nofe  Whale,  where  the  Fallopian  tubes  opened 
into  the  horns  of  the  uterus,  they  were  furroundcd  by  pendu¬ 
lous  bodies  hanging  loofe  in  the  horns. 

The  Fallopian  tubes,  at  their  termination  in  the  uterus,  are 
remarkably  fmall  for  fome  inches,  and  then  begin  to  dilate 
rather  fuddenly ;  and  the  nearer  to  the  mouth  the  more  this 
dilatation  increafes,  like  the  mouth  of  a  French  horn,  the  ter¬ 
mination  of  which  is  five  or  fix  inches  in  diameter.  They,  are 
very  full  of  longitudinal  rugae  through  their  whole  length. 

The  ovaria  are  oblong  bodies,  about  five  inches  in  length  ; 

one  end  attached  to  the  mouth  of  the  Fallopian  tube,  and  the 

* 

other  near  to  the  horn  of  the  uterus.  They  are  irregular  on 
their  external  furface,  refembling  a  capfula  renalis  or  pancreas. 
They  have  no  capfula,  but  what  is  formed  by  the  long  Fal¬ 
lopian  tube. 

How  the  male  and  female  copulate,  I  do  not  know  ;•  but  it 
is  alledged,  that  their  pofition  in  the  water  is  ered  at  that 
time,  which  1  can  readily  fuppofe  may  be  true ;  for  otherwife, 

if 
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If  the  connexion  is  long,  it  would  interfere  with  the  act  of 
refpiration,  as  in  any  other  pofition  the  upper  furface  of  the 
heads  of  both  could  not  be  at  the  furface  of  the  water  at  the 
fame  time.  However,  as  in  the  parts  of  generation  they  mod 
refemble  thofe  of  the  ruminating  kind,  it  is  poffible  they  may 
like  wife  refemble  them  in  the  duration  of  the  aft  of  copula¬ 
tion  ;  for,  I  believe,  all  the  ruminants  are  quick  in  this  aft. 

Of  their  uterine  geffation  I  as  yet  know  nothing ;  but  it  is 
very  probable,  that  -they  have  only  a  lingle  young  one  at  a  time, 
there  being  only  two  nipples.  This  feemed  to  be  the  cafe  with 
the  Bottle-nofe  Whale,  caught  near  Berkeley,  which  had  been 
feen  for  fome  days  with  one  young  one  following  it,  and  thev 
Were  both  caught  together. 

The  glands  for  the  fecretion  of  milk  are  two ;  one  on  each 
lide  of  the  middle  line  of  the  helly  at  its  lower  part.  The 
pofterior  ends,  from  which  go  out  the  nipples,  are  on  each 
fide  of  the  opening  of  the  vagina,  in  fmali  fulci.  They  are 
flat  bodies  lying  between  the  external  layer  of  fat  and  abdo¬ 
minal  mufcles,  and  are  of  confderable  length,  but  only  one- 
fourth  of  that  in  breadth.  They  are  thin,  that  they  may  not 
vary  the  external  fhape  of  the  animal,  and  have  a  principal 
duff,  running  in  the  middle  through  the  whole  length  of  the 
gland,and  collecting  the  fmaller  lateral  duCts,  which  are  made  up 
of  thofe  {till  imaller.  Some  of  thel'e  lateral  branches  enter 
the  common  trunk  in  the  direction  of  the  milk’s  paifage,  others 
in  the  contrary  direction,  efpecially  thofe  nearefl:  to  the  termi¬ 
nation  of  the  trunk  in  the  nipple.  The  trunk  is  large,  and 
appears  to  ferve  as  a  refervoir  for  the  milk,  and  terminates  exter¬ 
nally  in  a  projection,  which  is  the  nipple.  The  lateral  por¬ 
tions  of  the  fulcus  which  inclofes  the  nipple,  are  compofed  of 
parts  loofer  in  texture  than  the  common  adipofe  membrane, 
which  is  probably  to  admit  of  the  elongation  or  projection  of 

the 
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the  nipple.  On  the  outfide  of  this  there  is  another  final! 
fifth  re,  which,  I  imagine,  is  likewife  intended  to  give  greater 
facility  to  the  movements  of  all  thefe  parts. 

The  milk  is  probably  very  rich ;  for  in  that  caught  near 
Berkeley  with  its  young  one,  the  milk,  which  was  tailed  by 
Mr.  Jenner  and  Mr.  Ludlow,  Surgeon,  at  Sodbury,  was 
rich  like  Cow’s  milk  to  which  cream  had  been  added. 

The  mode  in  which  thefe  animals  muft:  fuck  would  appear 
to  be  very  inconvenient  for  refpiration,  as  either  the  mother  or 
young  one  will  be  prevented  from  breathing  at  the  time,  their 
110ft rils  being  in  oppoftte  directions,  therefore  the  nofe  of  one 
muft  be  under  water,  and  the  time  of  fucking  can  only  be  be¬ 
tween  each  refpiration.  The  adt  of  fucking  muft  likewife  be 
different  from  that  of  land  animals  ;  as  in  them  it  is  performed 
by  the  lungs  drawing  the  air  from  the  mouth,  backwards  into 
themfelves,  which  the  fluid  follows,  by  being  forced  into  the 
mouth  from  jthe  preftyre  of  the  external  air  on  itsfurface; 
but  in  this  tribe,  the  lungs  having  no  connexion  with  the 
mouth,  fucking  muft  be  performed  by  fome  aCtion  of  the 
mouth  itfelf,  and  by  its  having  the  power  of  expanfton. 
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PLATE  XVI. 

This  fifh  is  called  a  Grampus :  it  was  caught  in  the  mouth 
of  the  river  Thames,  in  the  year  1759,  and  brought  up  to 
Weflmmffer  Bridge  in  a  barge.  It  was  twenty- four  feet  long. 

PLATE  XVII. 

Another  fpecies  of  Grampus,  which  was  caught  in  the  river 
Thames,  fifteen  years  ago.  It  was  eighteen  feet  long. 

■  1  / 

PLATE  XVIII. 

Fig.  1.  A  fpecies  of  BatHe-nofe  Whale;  the  Delphinus 
Del  phis  of  Linn  Aius.  It  was  caught  upon  the  fea-coafl,  near 
Berkeley,  where  it  had  been  feen  for  feveral  days,  following  its 
mother,  and  was  taken  along  with, the  old  one,  and  fent  up  to 
me  whole,  for  examination,  by  Mr.  Jenner,  Surgeon,  at 
Berkeley.  The  old  one  avas  eleven  feet  long. 

Fig.  2.  The  head  of  the  fame  Whale  as  fig.  1.  to  (hew  the 
fa  ape  of  the  blow-h^le,  which  is  trail  fiver  fe,  and  almofl  femi- 
circular. 

PLATE  XIX. 

-  1  •  -  i  1  1  '  /  ■) 

*  .  r  .  I  .  .  * 

The  Bottle-nofe  Whale  defcribed  by  Dale.  It  is  fimilar  to 
that  of  Plate  XVI II.  in  its  general  form,  but  has  only  two 
fmall  pointed  teeth  in  the  fore  part  of  the  upper  jaw,  and  is 
rather  lighter  coloured  on  the  belly.  It  was  caught  above 
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London  Bridge  in  the  year  1783,  and  became  the  property  of 
the  late  Mr.  Alderman  Pugh,  who  very  politely  allowed  me 
to  examine  its  AruCture,  and  to  take  away  the  bones.  It  was 
twenty- one  feet  long. 

PLATE  XX. 

Fig.  1.  The  Balaena  Roflrata  of  Fabricius,  or  Piked  Whale., 
it  was  caught  upon  the  Dogger  Bank.  It  had  met  with  fome 
accident  between  the  two  lower  jaws  under  the  tongue,  in- 
which  part  a  confiderable  collection  of  air  had  taken  place,  fo 
as  to  raife  up  the  tongue  and  its  attachments  into  a  round  body 
in  the  mouth,  projecting  even  beyond  the  jaws.  This  ren¬ 
dered  the  head  fpecifically  lighter  than  the  water,  fo  that  it 
could  not  fink,  and  therefore  was  eafily  caught. 

It  was  feventeen  feet  long,  and  was  brought  to  St.  George’s 
Fields,  where  I  purchafed  it.  The  dorfal  fin  having  been  cut 
©fF  clofe  to  the  back,  is  therefore  only  marked  by  a  dotted  line. 

Fig.  2.  A  view  of  the  tail,  to  Ihew  its  breadth.- 

PLATE  XXI. 

Includes  the  external  parts  of  generation,  with  the  relative 
fituation  of  the  anus  and  the  nipples,  of  the  Balaena  Roflrata. 

Fig.  1.  The  labia  pudendi  ipread  open,  expofing  the  meatus 
urinarius,  vagina,  and  anus,  which  in  a  natural  Rate  are  all 
concealed,  there  only  appearing  a  long  flit,  the  two  edges  of 
which  are  in  contaCh 

AA.  The  labia  pudendi. 

B.  The  clitoris. 

C.  The  meatus  urinarius. 
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D.  The  opening  of  the  vagina. 

E.  The  anus. 

Fig.  2.  The  fulcus,  in  which  the  left  nipple  lies,  fpread  open, 
and  the  nipple  itfelf  expofed  to  view. 

Fig.  3.  The  fulcus  of  the  right  nipple,  in  a  natural  Rate, 
only  appearing  like  a  line. 

Fig.  4,  A  fulcus  near  to  the  nipple,  which  is  fpread  open  to 
fhew  the  infid'e.  This  fulcus,  I  conceive,  gives  a  freedom  to 
the  motion  of  the  fkin  of  thefe  parts,  fo  as  to  allow  the  nipple 
to  be  more  freely  expofed. 

Fig-  5.  The  fame  fulcus  on  the  oppofite  fide,  clofed  up. 

-  ■ 'i  'V;  H  v 

PLATE  XXII. 

A  fide  view  of  one  of  the  plates  of  whalebone  of  the  Ba~ 
lsena  Roftrata. 

A.  The  part  of  the  plate  which  projects  beyond  the  gunu 

B.  The  portion  which  is  funk  into  the  gum. 

CC.  A  white  fubftance,  which  furrounds  the  whalebone* 
forming  there  a  proje&ing  bead,  and  alfo  palling  between  th® 
plates,  to  form  their  external  lamellae.. 

DD.  The  part  analogous  to  the  gum. 

E.  A  flelhy  fubftance,  covering  the  jaw  bone,  and  on  which 
the  inner  lamella  of  the  plate  is  formed. 

F.  The  termination  of  the  plate  of  whalebone  in  a  kind  of 
haiiv 

PLATE  XXIII. 

Fig.  i .  A  perpendicular  fe&ion  of  feveral  plates  of  whale* 
bone  in  their  natural  fituation  in  the  gum  ;  their  inner  edges*, 
or  fhorteft  terminations,  are  removed,  and  the  cut  edges  of  the 
plates  feen  from  the  infide  of  the  mouth. 

Th# 
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The  upper  part  thews  the  rough  furface  formed  by  the  hairy 
termination  of  each  plate  of  whalebone. 

The  middle  part  (hews  the  diftance  the  plates  of  whalebone 
are  from  each  other. 

The  lower  part  fhews  the  white  fuhflance  in  which  they 
grow,  and  alfo  the  bads  on  which  they  hand. 

Fig.  2.  An  outline  confiderably  magnified,  to  fhew  the  mode 
of  growth  of  the  plates,  and  of  the  white  intermediat  e  fubdauce. 

A.  The  middle  layer  of  the  plate,  which  is  formed  upon  a 

pulp  or  cone  that  pafles  up  in  the  centre  of  the  plate*  The, 
termination  of  this  layer  forms'. the  hair.  :r  f  ..  .•»  L 

B.  One  of  the  outer  layers,  which  grows,  or  is  formed,  from 
the  intermediate  white  fu  bilance. 

CCCC.  The  intermediate  white  fuhflance,  laminae  of  which 
are  continued  along  the  middle  layer,  and  form  the  fuhflance  of 
the  plate  of  whalebone.  '  ■  .  ; 

D.  The  outline  of  another  plate  of  whalebone* 

E.  The  bafis  on  which  the  plates  are 'formed, -which  adheres 
to- the  jaw  bone. 
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